




I OCTOBER, 1940 

r \ McGraw-Hill Publishing Company, Inc. Price 35c. per copy 40c. in Canada 


The Oldest American Aeronautical Magazine 


Q 

o 





This month finds Pratt & Whitney Aircraft swinging full blast into the 
biggest job in its history. 1 7,000 aircraft engines must be delivered to the 
United States Army and Navy under the National Defense program. 

A real challenge . . . but Pratt & Whitney is meeting it. In three swift 
plant expansions, its production rate, as shown by the chart, has already 
been quadrupled in the past eighteen months! 

Most of this expanded output has been going to Great Britain. So, 
weeks ago, long before these additional 17,000 engines were actually 
ordered, a fourth major expansion was initiated. When this program is 
completed, Pratt & Whitney’s daily production will be more than 8 times 
the rate for early 1939 ... an eloquent example of the vigor and resource- 
fulness of the nation’s aircraft industry in meeting the double demand 
at home and abroad. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 


ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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MEASURED TO A 

MILLIONTH OF AN INCH 


Many parts now made by Thompson 
Products for airplane engines are 
superfinished and tested by a sur- 
face analyzer. 

The superfinish on the valve tappets 
illustrated here is achieved by the 
delicate polishing action of an oil 
stone flooded with a special 
lubricant developed by Thompson. 
The result is a mirror finish surface, 
so perfect that the infinitesimal 
"hills and valleys" are measured 
in millionths of an inch. 


In the measuring 
face analyzer — a sapphire stylus 
explores the surface as it oscillates 
in tiny circles fifty thousandths of 
an inch in diameter. 

Each microscopic irregularity en- 
countered is converted into an elec- 
tric impulse transmitted through an 
amplifier and accurately recorded 
in the cardiograph with each square 
registering a millionth of an inch. 
The finest "ground" or "lapped" sur- 
faces will invariably record variations 
up to 18 or 20 millionths. Thompson 
superfinish, as the line on the graph 
indicates, seldom shows irregulari- 
ties over a millionth of an inch. 


THOMPSON PRODUCTS, INC. 

CLEVELAND . DETROIT • BELL, CALIFORNIA 

Manufacturers of Aircraft and Automobile Parts 


^Thompson Products 
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A Bigger Factory to Build 
More PIPER CUBS 


The Piper policy for progress has answered the 
ever-increasing demand for Piper Cub planes by 
DOUBLING the ground area of the Piper Aircraft 
Corporation plant — America’s biggest factory de- 
voted exclusively to manufacturing light planes. 

This plant expansion, plus Piper leadership in 
the utilization of mass production methods to 
build better and better airplanes at lower and 
lower prices, now makes possible an annual pro- 
duction of more than twice as many Piper Cubs 
as there were airplanes produced last year in the 
entire light-plane industry. 


In recognition of the wide-spread apprecia- 
tion of Piper Cub’s low prices, record-making 
economy, safety and dependability, as indicated 
in steadily-mounting sales figures, we pledge 
ourselves to a continuance of the "build-more, 
build-better and sell-for-less” policy which, year 
after year, has made Cub America’s largest- 
selling commercial airplane. 

Ask your local Piper Cub Dealer or write 
direct to the factory for a free catalog and 
details of the free flying course given the pur- 
chaser of a new Piper Cub. 


PIPER AIRCRAFT CORPORATION, LOCK HAVEN, PENNSYLVANIA, U.S.A. 


PIPER CUB OUTSELLS ALL OTHER LIGHT PLANES COMBINED 



Carload Quantities Helped Make the Lower Prices 
Which Necessitated a Bigger Factory to Supply 
Ever-Increasing Demand for PIPER CUBS! 


PITTSBURGH PRODUCTS 

for 

PIPER CUBS 


Tailor-Made Finishes 
for Specific Uses 

These scientifically prepared products 
play an important part in Piper Cub pro- 
duction. In service on thousands of 
planes they have proved to be entirely sat- 
isfactory and exactly suited for the part 
they play in making Piper Cubs such an 
outstanding value. 

It takes an army of technicians to 
make products which will meet the exact- 
ing requirements of the airplane indus- 
try. 

Pittsburgh Products are carefully 
made in modern paint factories; accord- 
ing to thoroughly tested formulas ; under 
exacting laboratory control and the su- 
pervision of highly trained production 
engineers. 

Besides the ability to make finishes ex- 
actly suited to fill any special require- 
ment, Pittsburgh Plate Glass Company is 
equipped to render an important co-op- 
erative service to the users of Pittsburgh 
Products. 


Special Service for 
Airplane Manufacturers 

Every manufacturer should know about 
the special industrial finishing services 
offered by the Pittsburgh Plate Glass 
Company, which consist of : 

1. Assistance of the Studio of Cre- 
ative Design in making your prod- 
uct more attractive. 

2. Assistance of Laboratory Tech- 
nicians in the development of 
products which will meet your 
exact requirements. 

3. Assistance of Paint Engineers 
thoroughly versed in the art of 
paint application. 

If you have a paint problem, write to 
the Pittsburgh Plate Glass Company, 
Paint Division, Grant Building, Pitts- 
burgh, Penna. 

PITTSBURGH 

PLATE GLASS COMPANY 

INDUSTRIAL PAINTS • VARNISHES • LACQUERS 


LOS ANGELES — PORTLAND, ORE. 


frl’Z-A 

PIPER CUB OUTSELLS ALL OTHER LIGHT PLANES COMBINED 



PRESSURE ACCUMULATORS 

FOR HYDRAULIC SYSTEMS 

Pesco Hydraulic Pressure Reservoirs can be 
provided in any desired capacity to store 
hydraulic energy for momentary applica- 
tion. Standard models are intended for 
normal operating pressures of 1000 p. s. i. 
with safety factors of more than 4 to 1. 

Design and selection of materials achieve 
greatest strength for minimum weight. 

Hydraulic Line 




FOR PNEUMATIC PRESSURES 

Pesco Pneumatic Pressure Reservoirs store 
air or nitrogen under pressure for emergency 
operation of bomb racks, bomb doors, etc. 
May also be used for any other appli- 
cation where gases under pressure are 
required. Can be supplied for desired 
capacities and pressures. 


PUMP ENGINEERING SERVICE CORPORATION 

DIVISION BORG WARNER CORPORATION 

12910 TAFT AVENUE CLEVELAND. OHIO, U. S. A. 






4 , 0*1 SENSITIVE, DEPENDABLE CONTROL 

^STEARMAN PT-13 

PRIMARY TRAINERS 


The planes here pictured are typical of those 
being built in large numbers by Stearman Aircraft 
(Wichita, Kan.) for the U. S. and for other govern- 
ments. The smaller illustration shows the final 
assembly of some of these “PT-13” units intended 
for the U. S. Army Air Corps. 

In these, as in earlier models, Stearman engineers 
employ a number of NORMA-HOFFMANN PRE- 
CISION bearings throughout the control system 
— at those vital points where dependability, friction- 
free ease of operation, and instant response are 
essential. 

Practically all representative American builders 
of airplanes— whether for military, commercial or 
private use — attest their confidence in NORMA- 
HOFFMANN PRECISION BEARINGS by using them 
“where the bearings must not fail.” 

In the controls — in engines — in instrument equip- 

Wrilc for the Catalog. Let 01 


ment — in radio and photographic apparatus — the 
performance of NORMA-HOFFMANN BEARINGS 
confirms the judgment of the designers and engi- 
neers who specify them. With 108 distinct series and 
over 3000 catalogued sizes in the NORMA-HOFFMANN 
line, there is a PRECISION BEARING for virtually 
every aviation purpose. 



NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S.A. 



T housands of flying cadets of 

the U. S. Army Air Corps and the 
U. S. Navy will receive their primary 
training in Stearman planes now being 
built at the rate of one every three hours 
throughout the two main shifts of each 
day. To speed delivery of the largest 
number of primary trainers ever ordered 
in peace-time by the United States Gov- 
ernment from one manufacturer, Stear- 
man plant facilities arc to be further ex- 
panded and production at the rate of 
one airplane every ninety minutes can 
then be realized. 





Choose Your Aviation School from 
the Standpoint of FACTS! 
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• Nothing counts so much as cold, hard FACTS if you 
are planning on entering an aviation school to learn the 
essentials of a life-long career. You will have to invest 
money and time; it may well be the most important 
decision of your life. So get all the FACTS ! 

You have a right to expect training that is approved 
by the U. S. Government and the aviation industry . . . the 
kind of training that leads to a good job and advance- 


You should expect modern equipment . . . skilled 
structors . . . training methods which qualify you for a 
iccessful career! 

You should expect to enjoy your days at school ... to 
1 friendly, congenial companions and faculty. 

' tartan School meets all of these requirements in every 
The coupon below will bring you the complete 
story. Mail it now! (Next Semester starts Jan. 6.) 
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School of mrohaotics \ 



from prop to rudder— 

More and more aircraft and engine builders are 
looking to Kropp for their forged parts for here, in 
one large plant with undivided responsibility for 
the final product, they secure die making, drop 
forgings, upset forgings, hammer forgings, heat 
treating and rough or finished machining — all to 
an exactness that is in keeping with the rigid 
demands of the industry. 


Ten and one-half acres of modem production 
facilities are at your command. Let our engineers 
aid you in solving your forging production 
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KROPP FORGE 
COMPANY 

5321 West Roosevelt Road, Chicago 

Offices in Principal Cities 



MAKERS OF DROP. HAMMER AND UPSET FORGINGS FOR AIRCRAFT AND ENGINE BUILDERS. 
ENGINE. FUSELAGE. WING. LANDING GEAR. STRUT AND TAIL SKID FORGINGS TO SPECIFICATION. 



The Sodium-Cooled. Aircraft Valve 
was developed and pioneered by 
Eaton’s Wilcox-Rich Division. 



Doctor of Precision — one of a staff of experts who continually check the 
general health and well-being of Rich Sodium-Cooled Valves and other 
Eaton aircraft engine parts — in actual operation. 


Highly specialized facilities for engineering research and intimate 
acquaintance with the rigid requirements peculiar to the aircraft in- 
dustry, give this Doctor of Precision a background of knowledge and 
experience few men possess. 

He serves his company. He serves his customers. He serves the public. 
He deals in Safety, trustworthy Performance and greater Efficiency. 

He continually tries to find something wrong — with the result that he 
continually helps us to build things better. 

He is a valuable man — and at your service. 



TEXACO Aviation Products 


Delta also knows that New Texaco Air- 
plane Oil keeps engines clean, wear at a 
minimum thus assuring economical opera- 
tion and more flying hours between over- 

More scheduled airline mileage within 
the U. S. and to other countries is flown with 
Texaco than with any other brand. 

Texaco Aviation Products are available 
at principal airports, or through: 

The Texas Company, Aviation Division, 
135 East 42nd Street, New York, N. Y. 




E NTIRELY aside from its splendid opera- 
tion of Delta Air Lines . . . the Delta Air 
Corporation accepts contracts from federal 
and municipal agencies, plantation owners 
and others for the control of crop-destroy- 
ing pests, mosquitoes, etc., by dusting. 

Applying insecticides to growing crops, 
fruit orchards, swamps, requires skimming 
the tops of trees, barns, fences. 

Keenly aware of the demands of this 
highly specialized type of flying, Delta has, 
for the past 14 years, used TEXACO AVIA- 
TION PRODUCTS consistently. Delta knows 
that Texaco Aviation Gasoline can be 
counted on for high power output, at low 
altitudes, zooming at the end of rows in 
dusting operations. 



Write for details 


SmnDnRD Pressed Steel Co. 


By ordering "Hellowell" standardized, ready made 
steel benches you save yourself the time and trouble 
of making a detailed layout, figuring lumber required, 
paying carpenters and when it's all over to be left 
with a pile of odds and ends of scrap lumber on your 


Of styles and models there are more than 1300 in 
stock, ready for prompt shipment knocked down. Tops 
are available in steel for heavy work or in attractive 
laminated wood for precision or delicate work. Heavy 
standardized flanged steel leg construction eliminates 
fire hazard, insures permanent rigidity and permits 
easy movability — advantages never found in ordinary 
wood benches which if dismantled end up as a pile 
of kindling. 

Yes, it does pay to investigate "Hallowells"! 
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FORMED SECTION, STRAIGHT SLIDE HANGAR DOOR 


• Relatively low cost, adequate strength, light weight, 
easy operation, and modern simplicity of appearance are 
the objectives gained in the new Truscon Formed Sec- 
tion, Straight-Slide Hangar Door. • The example illus- 
trated is installed in a new hangar at Kelly Field, San 
Antonio, Texas. Total dimensions of the door opening 
are 250 feet in width x 37 feet, 6 inches in height. Larger 
openings with or without electrical operation can be 
furnished where required. • One of the noteworthy ad- 
vantages of this new door is the elimination of customary 
diagonal bracing and gusset plates, a feature contributing 
to the pleasing simplicity of design, reduction of weight 


and resultant easier operation. • Other standardized types 
of Truscon Steel Hangar Doors include the "Straight- 
Slide;" "Round-the-Corner;” "Vertical Lift-Canopy;" 
"Unbraced Canopy;” and the "Braced Canopy” type. All 
types of Truscon Steel Hangar Doors are adaptable for 
either manual or mechanical operation. • YOUR hangar 
door specifications can be met exactly and economically 
by Truscon. For quick action, anywhere in the U. S. A. 
'phone 3-2171, Truscon Steel Company, Youngstown, O. 
Or, if you prefer, communicate with any of Truscon's 61 
sales-engineering offices which are strategically located 


I 


TRUSCON STEEL HANGAR DOORS 


PARTIAL LIST OF TRUSCON STEEL HANGAR DOOR INSTALLATIONS 

GLENN L. MARTIN CO. . . . Baltimore, Md. NORTH BEACH AIRPORT . . New York City 
NEWARK AIRPORT . . Newark, New Jersey BALTIMORE AIRPORT .... Baltimore, Md. 

J. W. Costello, Chief Engineer B. Crozler, Chief Engineer. W. W. Pagan, Consultant 

KELLY FIELD San Antonio, Texas LOWRY FIELD Denver, Colorado 



TRUSCON STEEL COMPANY • YOUNGSTOWN, OHIO 

61 Sales Engineering Offices * 29 Warehouses • Subsidiary of Republic Steel Corporation 



An important 
message 
about 

LANDING 

GEAR 

to designers 
of larger, 
faster ships 



AS ships increase in size and 
J\. speed the need for greater 
braking power brings up impor- 
tant considerations in size and 
weight of wheel assembly, and in 
housing facilities for landing gear 

In conventional wheel 
where braking power 

area the only way to 
step up brake capac- 
ity is to employ a 
larger and heavier 
drum, with a corre- 
sponding increase in 


GOODYEAR HYDRAULIC DISC TYPE 15.00-16 AIRPLANE BRAKE 

-disassembled. Greater braking power without increase in brake and wheel 
diameter can be obtained by increasing number of discs in brake honsing. 





r aluminum Because of this definite and easily 
'heels, Goodyear hydraulic demonstrable advantage Goodyear 
id Goodyear tires, wheel equipment is now being 
specified on many of the largest 
ships in production today. Engi- 
neers also find that using wheels, 
brakes, and tires designed and 
built to work together as a bal- 

dependahle performance. 


Fortunately, there 
Brake capacity e 


including Airwht 
In the Goodyear assembly, brak- 
ing power depends upon the num- 
ber of discs in the brake 
housing. Brake capacity is 
increased by using more 
discs to provide larger 
braking area. There is no 
appreciable increase in 
diameter of either brake 
or wheel, hence the gain 
in size and weight is held 


GOODYEAR AIRPLANE TIRE, TUBE AND WHEEL 
ASSEMBLY WITH HYDRAULIC DISC BRAKE 

icel shown mounted on axle. 


Our engineers will be glad to 


-oopera 


with ’ 


cady tool! 


porating the advantages of this 
time-proved wheel equipment 
in your new ships — in both con- 
ventional and tricycle gear. Just 

write Goodyear, Aeronautics 
Department, Akron, Ohio, or 
Los Angeles, California. 




speed requirement with relatively 
little growth in wheel and tire 
size by the use of a complete 
Goodyear wheel assembly— Good- 


ON YOUR NEW SHIP SPECIFY GOODYEAR AIRPLANE TIRES AND BRAKES 



‘O'M Into an 

SUWON 
CAREER! 


WRIGHT 


~ “ ©E™*™" MECHANIC — MAJOR CIREER COURSE (1 YE»R) 
CAREER COURSE (14 MONTHS) ,®',Sp.>ci»li I .<E Airctall Engine jCAiSpacUlij.d Aircr.il Sh..l 



INCREASED PRODUCTION FOR RRITAIN 



In quantity production 
to supplement British 
fighting arms. 


BELL 

AIRACOBRA 



BELL AIRCRAFT CORPORATION, BUFFALO, NEW YORK, U. S. A. 


SUPERIOR IN • SPEED . FIRE POWER . MANEUVERABILITY . TAKE-OFF AND LANDING CHARACTERISTICS 





VODAY at the Hamilton Standard 
_ factory, propellers are rolling off the 
production line at an unprecedented pace. 
These range from two-blade constant 
speed propellers for engines in the 300- 
horsepower class ... up to giant three and 
four- blade Hydromatic quick- feathering 


types for engines of 

2,000 horsepower 

, n i • i ‘Pimiked Jludrusmatic PvtpeUeU- 

and more. Behind 

these propellers lie the more than 15 years 
of research, design, and manufacture that 
have made Hamilton Standard propellers 
the most widely used item of aviation 
equipment in the world. 

Hamilton Standard is ready to play its 
part in the National Defense program. 



In the development of an efficient air arm, the United States Navy has 
long been the envy of the world. And now, with the new program for 
a “two-ocean” Navy already under way, the United States will be as- 
sured of the mightiest air armada that ever sailed the seas. 

For twenty-three years, Vought-Sikorsky airplanes have served 
the Navy. Today, with a recently-enlarged plant working at top speed, 
this long experience is bearing fruit in the production of still finer 
Vought-Sikorsky types for service with the Flying Fleet. 


VOUGHT-SIKORSKY AIRCRAFT 



STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 



FAMOUS "STINSON SAFETY" 
INCREASED BY GOODRICH 
TIRES AND E.T. BRAKES 


Stinsons '105’s' and 'Reliants' 
Perform Big Variety of Jobs With 
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Goodrieh cAvtfiUne Silvertowns 

THE SAFEST AIRPLANE TIRES EVER BUILT 



TRUST! 


The key to America’s Aviation Supremacy 


PIONEER INSTRUMENT 
BEN D IX, NEW JERSEY, U. S. A. 

*~f!ume£SL 

AIRCRAFT INSTRUMENTS 
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REPUBLIC AVIATION 

DIVE-BOMBER AND PURSUIT . . . Probably the world’s fastest and most 
versatile 2-place fighting plane. Republic Aviation’s Guardsman fulfills two vital 
missions ... as a dive-bomber, releasing 1350 lbs. of high explosive bombs from 
an improved mechanism of great accuracy ... as a pursuit-intercepter, mount- 
ing fuselage and rear cockpit guns, with an unprecedented range of 1800 
miles and sustained tactical efficiency at extreme altitudes. 

Republic Aviation is ready— for today’s job and tomorrow’s. 

REPUBLIC AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, NEW YORK 
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SOUTH 

BEND 

LATHES 


To make a profit, in these highly competitive times, machine operations 
must be performed quickly and accurately. High spindle speeds and ex- 
treme rigidity are essential for efficient machining with sintered carbide or 
diamond tipped tools, especially when finishing die castings, plastics and 
other fast cutting materials. Precision and speed are therefore important 
factors to consider when selecting a lathe. 

South Bend Lathes have extreme precision and ample speed for turning 
out work efficiently and profitably. They are giving satisfactory service in 
the tool rooms and production shops of America's topmost industries. 

Features responsible for the excellent performance of South Bend Lathes 
include an alloy steel spindle with hardened and superfinished bearing 
surfaces, a one-piece double wall apron with steel gears running in oil, a 
powerful worm drive and multiple disc friction clutch for operating the 
power carriage feeds, and a direct belt drive to the spindle. 








BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND. INDIANA 

AIRPLANE WHEELS ■ BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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Warplane Industry 

What twelve months has accomplished in 
building a permanent aircraft industry 

By James Montagnes 


C ANADA’S rapidly expanding air- 
craft industry will assure the Do- 
minion a post-war aircraft factory plant 
capable of supplying practically all Can- 
adian military, commercial and private 
airplanes. Just as World War I 
brought Canada an automotive industry 

British Empire under preferential tar- 
iffs, so the necessities of war are giving 
Canada an airplane production which 
after the war will largely eliminate the 
importation of commercial and military 
airplanes from Great Britain and the 
United States. 

Under the exigencies of war Canada’s 
aircraft industry has rapidly grown 
from a fledgling with trial orders 
of military aircraft started prior to the 
outbreak of war (Aviation, April, 
1939). Just before the end of the first 
year of the war, Canada’s airplane 


plants were employing 17,000 in all 
fields of aircraft production, exclusive 
of an assembly company working on 
British war orders. This according to 
Munitions and Supply Minister, C. D. 
Howe, who also announced about that 
time that early in 1941, 360 airplanes 
a month would come from Canada's air- 
craft plants. 

The Canadian industry has been 
faced with a three-fold task: to produce 
airplanes ordered (1) by the British 
government, (2) for the Royal Cana- 
dian Air Force, (3) for the British 
Empire Air Training Plan. All have 
been urgent, and production for the 
three needs had to be correlated. 

Because Canada is at war it is not 
possible to give all the details of her 
aircraft industry. Information on ac- 
tual production and employment in indi- 
vidual plants cannot be obtained. Nor 


is data available on the full purchasing 
scope of the Canadian and British gov- 
ernments in the Canadian industry. But 
sufficient data is available from official 
and authoritative financial sources to 
show briefly the job the industry is 

British government orders were sup- 
plemented by an order for 600 Hurri- 
cane fighters late this summer. Cana- 
dian Car & Foundry Co. Ltd., Montreal, 
has been manufacturing Hurricanes on 
trial for the British Air Ministry, and 
success of the first of these has led to 
the placing of this largest order to date 
by the British government. The order 
is valued at upwards of $15,000,000 for 
the planes less engines and accessories. 
Other British government orders in- 
clude an unstated number of Handley 
Page Hampden bombers being assem- 
bled by Canadian Associated Aircraft 
Co. Ltd., at Montreal and Toronto, and 
a number of other planes on which no 
information is available. British gov- 
ernment aircraft orders for Canadian 
plants move through Morris W. Wilson, 
president of the Royal Bank of Canada 
(one of Canada's three big banks) who 
is agent for aircraft for the British 
government with the British Purchas- 
ing Commission at New York. 

For the Canadian government, big- 
gest job the aircraft industry is doing 
is turning out planes for the British 
Empire Air Training Plan, a joint op- 
(Turn to page 9S ) 
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W here Are Those Profits? 

The huge profits alleged to have been made in the aviation 
business are largely mythical. Here is the story of what two 
plants do with their money — where it is distributed, and how 
much is left for profits to the manufacturer and his stockholders. 


T HE industrial benefits of the Army's 
expansion program are reaching 
down into every American community. 
Protests from midwestem towns to the 
contrary notwithstanding, these com- 
munities, too, are reaping their share 
of the work and contributing their pro- 
portion of the raw materials. An order 
to an industrial concern in Hartford or 
Seattle seldom means that the work will 
be done in that particular city. On the 
contrary, it is more than likely that 
only a fraction will be done locally. Nor 
does it mean that management will de- 
rive the greatest gains. Statistics from 
typical organizations in the aviation in- 
dustry tend to prove that labor, raw 
materials, and engineering costs take up 
the largest part of the aviation dollar. 

Aviation Magazine has reached 
these conclusions after a study of two 
typical organizations in the aviation in- 
dustry — the large Boeing Aircraft Com- 
pany in Seattle, which on August 30 
received a War Department contract 
for 277 of its famous heavy bombing 


airplanes, the Flying Fortress, costing 
570,449,955.20; and the Beech Aircraft 
Corporation, of Wichita, Kansas, which 
was given an award on August 28, 1940, 
for 150 training airplanes and 20 trans- 
port airplanes at a cost of $4,847,217.25. 

The charts in this study clearly in- 
dicate that the size of the corporation 
merely affects the extent of the job done 
in places other than the parent home of 
the company. The distribution is prac- 
tically the same. 

Let us consider several features con- 
nected with the construction of the 
Boeing Flying Fortress. The geo- 
graphical sources of raw materials used 
in its construction extend from Seattle 
to practically every state in the Union. 
The list of subcontractors and their ad- 
dresses illustrates the same trend, for 
it indicates that plants everywhere are 
being mobilized to meet America's 
military needs in the industrial field. 

The chart showing the distribution 
by manufacture of money received for 
aircraft during 1939 by the Beech Air- 


craft Corporation is especially instruc- 
tive. It shows that the plant had a gross 
income of $1,300,000, yet the stock- 
holders received nothing. The power 
plant builders got 20 percent, labor 164 
percent, engineering 10 percent, raw 
material 7 percent — everyone profited 
but those who made the capital invest- 
ment. Is there better evidence than 
these facts to a indicate that manufac- 
turers are not gouging the public and 
are not piling up excessive profits? 

The national distribution of funds re- 
ceived in buying finished and raw mate- 
rial on the $619,000 spent by the Beech 
Aircraft Corporation in 1939, shows 
that 14 states in addition to Kansas con- 
tributed toward completing the Beech- 
craft model. 

The chart showing the division of 
labor and wages paid during the year 
is also instructive in pointing out the 
different types of employment called for 
in aircraft production. This Becchcraft 
job called for aircraft assemblying 
mechanics, engine mechanics, sheet 



metal workers, machinists, tool and die 
makers, painters, upholsterers, main- 
tenance men, woodworkers, welders, and 
others. The mere mention of the trades 
also emphasizes the quality of skilled 
work demanded of aviation workers. 

These charts so eloquently tell their 
own story that it appears needless to 
add anything further than to express 
the belief that a similar breakdown not 
only in the aircraft industry but in all 
those allied to the national defense ex- 
pansion program, would indicate a 
similar trend. 

National defense is indeed a national 
effort, both from an armament and from 
an industrial standpoint. 


Connecticut Received 27% of this total 
for furnishing finished products and 
raw materials as follow: 


Engines 

Propellers 

Oil Radiators 

Landing Gear Motors 

Exhaust Stacks and Elbows 


Forgings 
Spring Steel 


Dome Lights 
Gas Tank Caps 

Kansas Received 9.8% of this total for 
furnishing the following finished and 
raw materials: 

Clout Nails 


Leather Strips 
Bitumastic Paint 
Identification Tags 
Balsa Wood 
Maple 

Taxes paid to state 
Cataloy Bronze Castings 

First Aid Straps 
Cowl Pin Springs 
Gasoline 
Oil 

Missouri Received 2% of this total 
furnishing the following finished a 
raw materials: 

Stainless Steel 
Fire Extinguishers 
Thread and Rib Cord 
Control Cable 

(Turn to page 104) 


National Distribution ol Funds Received in 
Buying Finished^ and Raw Materials 

Expenditures For Material During This 
Period $619,000 


Ohio Received 10% of this Total for 
furnishing the following: 


Door Locks 
Window Hardware 
Fiber Pulleys 
Landing^ Lights 
.\'a vigabun Lights 
Rubber Fuel & Oil Hose 
Fuel Strainers 
Bulbs & Lamps 
Tubing 

Electrical Cable 
Terminals 

Dural Fitting 
Vacuum & Fuel Pumps 
Wobble Pumps 
View Finders 


COST OF CREATING NEW OR SPECIAL TYPE AIRCRAFT 



Location of subcontractors furnishing major items used in Boeing bombers 


This scone at Pratt & Whitney Aircralt is 
craft and engine plants as old-timers loach 


Factory Training In The East 



The National Defense program will call for a five-fold 
increase in men for aircraft and engine plants. Where to 
get these men and how to train them is a major problem. 


W ANTED: 300,000 men! That is 
a sign that might be hung outside 
the door of aviation factories and their 
subcontractors these days. According 
to aeronautical experts on the Knud- 
sen Committee, the complete program 
for air defense will call for a three-fold 
increase in plant expansion and a five- 
fold growth in direct labor force. That 
there has been a shortage of experi- 
enced men for the past year is something 
that every employment manager will 
tell you. Now that every factory is 
about to start production on an unpre- 
cedented scale, the greatest man hunt 
in aeronautical history is about to begin. 

It is no longer possible to get experi- 
enced men — that is, men who have had 
practical experience doing the particu- 
lar job for which they are needed. They 
have all been at work these many 
months. As a result of this shortage, 
employment managers are combing the 


market for two types of workers: those 
who have had related experience of 

craft or engine work without too much 
difficulty, and youngsters who have had 
little or no work experience but who 
have had elementary training which is 

The entire burden of the 300,000 new 
men will not fall on the aircraft and 
engine plants, because the amount of 
work being sub-contracted is growing 
steadily. But since major plants and 
sub-contractors are often in the same 
general area, the number of available 
men must be shared, and the greatest 
pressure is upon the plant that com- 
pletes the engine or plane. 

The Personnel Manager is an im- 
portant man these days. Along with 
the factory superintendent and the pro- 
duction manager, he is playing a vital 
role in the success >f every plant that 


is working under forced draft. Filling 
orders is far more than having a good 
prototype, and a well equipped factory. 
It is men who make the wheels go 
round. And the difference between 
success and failure in a plant may rest 
squarely on the shoulders of the person- 
nel manager and how far-sighted he 
may have been in choosing and training 
his men. 

While the aeronautical industry is 
scattered throughout the country, the 
greatest concentrations arc in two 
areas : southern California and an area 
within a 200 mile radius of New York 
City. This article is a brief review of 
aviation training problems in this cast- 
tern concentration, while the California 
area will be covered in a later article. 

The critical personnel problem which 
airplane plants face is typified by the 
Republic Aviation Corporation at 
Farmingdale, Long Island. Located in 
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a small country town some 30 miles 
from New York City, this factory now 
employs about 2,300 men, half of whom 
have been employed in the past year. 
Within a year, this one plant may well 
have 10,000 men. The problem that 
personnel manager Phil Shays faces in 
securing 7,700 men would be difficult 
enough were there no other aircraft or 
engine plants within a thousand miles. 
But he is competing for men with al- 
most a dozen other ptants making air- 
planes, engines, instruments or acces- 
sories — each of which wants men with 
practically the same kind of basic 
abilities. 

Mr. Shays strongly prefers employees 
who live in his immediate locality. 
There are four or five towns in the 
vicinity from which he expects to draw 
help. He has found that men living in 
New York or Brooklyn are more likely 
to quit after Republic has trained them 
than are local men, as it is a natural 
tendency to want to work near home. 

To get trained men the company has 
a choice of several methods. It could 
set up a school of its own, where new 


employees could be given intensive 
training in various kinds of sheetmetal 
and assembly work. It could pay a 
private aviation school nearby, which 
is operated by former Republic em- 
ployees, to train its men. A third 
method could combine one of these plans 
with the use of an N.Y.A. school which 
is operating at Huntington, Long Island. 
After considering all angles Republic 
officials have decided to use public 
schools wherever possible, with the loan 
of equipment and instructors, but to 
rely heavily on the privately-operated 
sheetmetal school. The company will 
pay tuition for men it approves and 
courses will run from two to four 
months. 

Courses at this school will he broken 
down into small units and men will learn 
to do sheetmetal or assembly work on 
the part of the airplane to which they 
will be assigned when on the job. The 
school now has about 200 students but 
will be able to enlarge considerably. 

At Grumman Aircraft, located only 
a few miles from Republic, at Beth 
Page, the training problems arc similar. 


Grumman has been a relatively small, 
closely-knit organization with an ex- 
cellent reputation for providing its men 
with steady work. It has had almost 
no turnover in recent years and fore- 
men and department heads have done 
their own interviewing for employment. 
Now, with huge orders on the horizon, 
it sees the need for employing many 

Grumman officials are working closely 
with a central district high school at 
Floral Park where men are being 
trained under the national defense train- 
ing program. Six Grumman employees 
have been loaned to the school as in- 
structors. The school teaches sheet- 
metal work, riveting, hammer work and 
welding. No funds were available for 
buying welding equipment, although the 
school had approval to rent such equip- 
ment. Consequently the company 
bought 13 welding torches and rents 
them to the school. Seventy-five men 
are now taking the eight weeks welding 
course, and a large group is in each of 
the other classes. No strings are at- 
tached to the men, and Grumman does 
not promise to employ them. However, 
the training has been excellent and the 
company looks forward to receiving 
many of its new men from this school. 
Lawrence High School, in another com- 
munity near Grumman, has 75 students 
studying aeronautical subjects and some 
of this group should qualify for employ- 
ment. There is a possibility that under 
the auspices of the New York State 
Education Dept, a school for aircraft 
mechanics may be established this year 
on Long Island, and if this is done, all 
Long Island factories will benefit. In 
addition to this training, given outside 
the plant, Grumman uses its lead men 
and supervisors to break in its new 
employees. 

Brewster has a dual problem to solve 
because it has two plants in two dif- 
ferent areas, one in Long Island City 
and another at Newark airport. The 
latter is strictly an assembly plant, and 
as such it can put to good use the 
graduates of such nearby private schools 
as Casey Jones and Clarence Chamber- 
lin. The factory has employed stu- 
dents from all the private schools in 
the vicinity as well as from several 
public schools. 

Brewster is fortunate in that it is 
the closest factory to two high-class 
public schools that have aviation 
courses: the Manhattan High School 
of Aviation Trades, and Brooklyn 
Technical High School. The former is 
the largest all-aviation public school in 
America, having a three-year course 
and accommodating some 3,000 stu- 
dents. The school is run by practical 
men, and its graduates have gone to 
every factory in the east. It is natural, 
( Turn to page 100) 


By Carl Norcross Assistant Editor, Aviation 



from Manhattan H.S. o! Aviation Trades. 
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A Republic pursuit ship, built lor export, nears the end ol the assembly line. Many well-designed Jigs have speeded Its construction. 


Jigs at Republic 


When a small plant grows into a large plant, its engineers use every 
possible means to speed production by the development of efficient jigs 


T HE Republic Aviation Corp. at 
Farmingdale, Long Island, is speed- 
ing production on pursuit planes these 
days by using jigs wherever possible 
throughout the factory. Its engineers 
have accepted the doctrine that the 
greater the number of unit sub-assem- 
blies into which a plane can be divided, 
the more jigs can be used, the more men 
can be employed on fabricating and 
assembly operations, and the faster will 


planes roll off the assembly line. 

Each Republic plane is divided dur- 
ing manufacturing into fuselage and 
wing groups. The parts of each group 
constitute a major sub-assembly — front, 
middle and tail sections for the fuselage, 
and center, outer left-hand and outer 
right-hand panels for the wings. These 
are built up from minor sub-assemblies 
such as spars, ribs, bulkhead or frame 
rings, longerons, stiffening ties, leading 


and trailing wing edges, flooring, 
stringers and skin. 

Outstanding features of the jigs are 
the small number of fastening points 
required, and the use of bolts and dow- 
els to hold parts during assembly. Jigs 
for all major parts are imbedded in 
the concrete flooring. They are built 
and maintained by expert toolmakers. 
Accurate jig alignment makes possible 
close precision fits during assemblies. 


The lront fuselage section Is assembled in an L-shaped jig. Firewall and bulkheads, previously assembled on other Jigs, are boltod 
In place. Then longerons are added, then brackets, ilooring and accessories. Finally pre-drilled skin is riveted. 
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More Jigs 








RESEARCH GIRDS FOR V/AR-Part II 


Only through research can this country keep 
ahead of the aeronautical procession. Here is the 
story of the National Defense Research Committee 

By S. Paul Johnston, Coordinator of Research, N.A.C.A. 


Editor's Note: Part I of this article dealt 
with N.A.C.A. while this section deals 
with the new N.D.R.C. and how it operates. 


F OLLOWING the organization of 
the National Defense Research 
Committee by President Roosevelt last 
June, some of the best scientific brains 
of the country were mobilized and are 
now at work formulating programs. 

First to be called was Dr. Vannevar 
Bush, president of Carnegie Institution 
of Washington and chairman of the 
National Advisory Committee for Aero- 
nautics. Dr. Bush has a long and dis- 
tinguished career in research and en- 
gineering behind him. As chairman of 
both NDRC and NACA, Vannevar 
Bush becomes the High-Priest of re- 
search in the United States, a key man 
in the armor of the nation’s defense. 

Time was when the record of the 
part played by civilians in warfare was 


small. Important as their contributions 
may have been, they have always been 
overshadowed by the generals and the 
admirals who held the center of the 
stage. The man in uniform was the 

But the introduction of completely 
mechanized warfare is changing this 
picture. Soldier and sailor on active 
duty in the field or at sea become for 
the most part military crews that oper- 
ate the war machine. The efficiency of 
that machine depended on the skill of 
the designers and the engineers, both 
civil and military, who conceived it 
and who built it. For years the Army 
and the Navy have been cooperating 
with industry in constant development 
of newer and better weapons. Too 
much credit could not be given to the 
technical personnel of our fighting serv- 
ices for their contribution toward the 
efficiency of our fighting machine. The 
new National Defense Research Com- 
mittee in no sense replaces or absorbs 


any of the functions that have been 
carried out by the technical branches of 
the services. It is set up to provide 
them with the coordinated assistance 
of the civilian research worker in all 
scientific fields. It is working in the 
closest sort of cooperation with both 
sides of the house and practically all 
that it accomplishes will be reported in 
confidential form to the proper person- 
nel of the armed services. 

The new committee deals in that in- 
tangible commodity which we might 
call “know how”. Its primary func- 
tion is to provide a link between the 
worker in the research laboratory who 
is constantly developing new ideas and 
new ways of doing things, and the 
practical man, both in the military serv- 
ices and industry, who is charged with 
translating the “know how" into the 
weapons and material for national de- 
fense. Our scientists must keep our 
engineers and manufacturers up to the 
minute on their technical information. 
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It takes no great stretching of the im- 
agination to see that the fate of any 
nation may well depend on effecting 
organization of its research efforts and 
on the ability of its research men to 
get the right answers at the right 
time. Tomorrow’s battles are being 
won or lost today in the quiet back- 
waters of the country's scientific and 
industrial laboratories. 

Fortunately, no one is in a better 
position to realize this fully than is 
Dr. Bush. Even if his general back- 
ground had not acquainted him with 
these facts, his work with the National 
Advisory Committee for Aeronautics 
would have done so. Because of its 
outstanding position and accomplish- 
ment in the aeronautical field, this 25- 
year-old organization was used as the 
pattern on which the new and broader 
research committee was based. 

The NACA was established as an 
advisory committee to the Army and 
Navy before we entered the last war. 
Its purpose was to keep our military 
services posted on how to improve our 
fighting aircraft. It was soon dis- 
covered, however, that the committee 
could not advise properly without un- 
dertaking some research of its own. 
From very modest beginnings the 
NACA has built up an aeronautical re- 
search plant at Langley Field which 
has become a model .for aircraft in- 
vestigational establishments all over the 
world. It now represents an invest- 
ment of over $12,000,000. It employs a 
staff of 750 technicians. Its primary 
function is to provide the necessary 
tools with which the engineers and 
designers who build our commercial 
and military aircraft do their work. It 
is safe to say that the achievements of 
such people would have been immeas- 
surably more difficult, certainly more 
costly in lives and in money, in many 
respects impossible, without the funda- 
mental data that have continuously 
been poured out of the laboratories at 
Langley Field. 

It became plain in the past few years, 
however, that we were lagging behind 
Germany in building up and maintaining 
our research plant. Recognizing this 
deficiency, the Congress authorized an 
extension of laboratory facilities, not 
only at Langley Field but including 
also the beginning of a new aeronauti- 
cal laboratory at Moffett Field, Cali- 

Aeronautical Laboratory, named in 
honor of Dr. Joseph S. Ames, who long 
served the committee as its chairman. 
In addition, an appropriation of $8,400,- 
000 has just been made for the establish- . _ 
ment of another laboratory feK-ime. 
specific purpose of investigating engine 
and power plant problems. At the pres- 
ent time a small amount of engine re- 
search is conducted at the Langley 



AU research is no) done in laboratories. An icing experiment in flight with an NACA 
airplane. Water sprays are carried on the outriggers ahead ol the wing and ice is 

laboratories, but there is a growing 
need for expansion of facilities in the 
power plant field to keep up with the 
expanded programs for aircraft design 
and production now under way as an 
essential part of our national defense. 

Work is now well under way on this 

The NACA is an independent gov- 
ernment agency. The committee itself 
is made up of fifteen outstanding indi- 
viduals who serve without compensa- 
tion. Nine of these men serve on the 
committee by virtue of their offices — 
including the chief of the Air Corps, 
the chief of the Materiel Division ot 
the Army., the chief of the Bureau of 
Aeronautics and the chief technical of- 
ficer of that Bureau, of the Navy De- 
partment, the chairman and the admin- 
istrator of the Civil Aeronautics 
Authority, the director of the National 

Bureau of Siandards, the chief of the Entranc< , Io lh , working chamber ol 

Weather Bureau, and the secretary of jm. pressure tunnel is through an air 
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Curtiss Propeller Production 


Part II 


This second part of the production at the Curtiss Propeller 
Division includes a description of manufacturing their now 
famous steel bladed propeller, a great contribution to aviation. 


T HE first section of this article was 
devoted to the production of the 
aluminum alloy blades, all ot which 
work is done at the Curtiss Propeller 
Division of the Curtiss- Wright Cor- 
poration, Clifton, N. J. Here also are 
manufactured the steel hubs for these 
blades as well as the hubs for the hol- 
low steel blades. In the following con- 
tinuation of the story, the various gen- 
eral departments are described, includ- 
ing a description of the method of pro- 
ducing the hollow steel blades. 


The machine shop is not limited to 
production of parts for any one section 
of the propeller but instead does some 
production for every department. For 
example, it makes hub and blade gears, 
speed-reducer gears, speed-reducer 
housings, power gears, adapters on the 
front of the propeller to hold the power 


unit in place, motor housings, and brush 
housings which are fixed on to the nose 
of the engine to hold the brush at the 
rear end of the propeller. To earn- 
out all of these varied functions, the 
machine shop has been designed so that 
each individual machine can be switched 
over to do any one of a number of 

The machine shop is located in a 
large building separated from the main 
section of the plant. Inside are located 
several production lines each taking 
care of its own type of work. For in- 
stance, there is a line of Gleason gear 
cutting machines (Fig. 18) which arc 
used solelv for the operations requir- 
ing close tolerance in the forming of 
gear teeth. Another typical line con- 
sists of a number of gang drill presses, 
the heads of which can be arranged so 
as to drill a great many holes at one 
time in any desired pattern. Then there 


are grinding machines, lathes, individ- 
ual drilling machines, and a section 
devoted to work benches upon which 
the workmen can perform individual 
operations. 

In one corner of this building is 
located the heat-treating department. 
Into this come all of the parts from the 
various production lines that require a 
heat-treating operation. The shop is 
also capable of Nitroloy hardening 
gears and other parts that require such 
Itardening. 

The flow of production out of the 
machine shop goes to almost every 
other department in the plant. Those 
parts that are finished pass through the 
necessary inspection departments and 
then are placed in the Finished Stores. 
Some finished parts go directly to the 
sub-assembly department, and the unfin- 
ished parts go back to their respective 



Wright Corporation. located at Clifton, New Jersey. The company 
has Increased its manufacturing facilities from 17.000 square foot 
to about 220.000 square feet in the last 22 months by expanding 


several times its plant at Clifton, by purchasing late in 1939 the 
Pittsburgh Screw and Bolt Company's Hollow Steel Blade Corpo- 
ration in Pittsburgh; and is now doubling its facilities by construct- 
ing a modem factory of about 230.000 square feet at Caldwell. N. J. 
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top. forms the curvod part of the blade as well as the shank. The edges are rolled 
over and the remaining section, shown in the middle drawing, is welded in place by a 

photograph, with the weldings along the dotted lines. The wold is so period, however, 
that after machining and finishing no Bign of the wold is on the outside of the blade. 


The sub-assembly department is lo- 
cated in another building entirely sep- 
arate from the main section of the 
plant. In this building is also located 
the research department and the engi- 
neering department on the second floor. 
The sub-assembly consists mainly of 
the assembly of the power unit which 
controls the pitch of the propeller 
blades. The work that is done on those 
( Turn to page 110) 





American Airlines Trains Its 

Over 200 men and women are always in 
training at American's base at LaGuardia Field 


T HE recent scurry to train young 
people for work in aviation is a new 
project for the public, but for companies 
actually engaged in the business it is 
just the same old problem they have 
been facing and solving for years. 

Because air transportation was and 
still is a comparatively new business, 
aviation officials long ago discovered 
that to have efficient employees, some 
provision in the industry has to be made 
for training. 

For example, American Airlines, Inc., 
found that experience in other lines of 
work is beneficial as a background to 
the man or woman who wants an avia- 
tion job, but that further special in- 
structions, experience, and training are 
necessary. 

A-l salesmen are needed to sell air 
transportation, make reservations, and 
contact passengers, but they need to 
know more than just how to sell and 
meet the public. These sales people also 
need to know the problems of air trans- 
portation and how it works — in order 
to answer all the questions they are 

In other words, aviation turns out to 
be another specialized line of sales- 
manship for the agents. 

This same principle, American Air- 
lines discovered years ago, applies to 
its pilots, stewardesses, engineers, me- 
chanics, radio operators, ticketing and 
reservations agents. 


The result was that to make the 
progress required of a new industry, 
American Airlines became a leader in 
setting up special training schools for 
all its employees on salary, at its own 
expense. 

One of these is the school for pilots 
with 800 hours flying time in Army, 
Navy or Marine Corps. Other flyers 
with 1000 hours in commercial work 
are acceptable. 

They have to have almost perfect 
eyesight and hearing, they are between 
21 and 28 years of age, between 5 ft. 
8 in. and 6 ft. 2 in. in height, and weigh 
between 140 and 200 lb. 

Generally they have at least two years 
of college training or the equivalent, 
and they have a radio-telephone license 
as well as a commercial instrument 

A man who meets all these require- 
ments before he even enters the school 
is a flyer of extremely high caliber. 

After he is accepted for training in 
American’s school, Capt. William B. 
Lester, chief instructor, directs the man 
in his further studies for six weeks at 
LaGuardia Field, New York City. 

Generally this school, which goes on 
continuously, has about 30 pilots en- 
rolled. Graduates are assigned to jobs 
on American’s giant Flagships as first 
officers. They may advance to the rank 
of captain after certain. satisfactory ex- 
perience which includes periodic exam- 


inations that require them to remain 
physically perfect, especially as to eye- 
sight and hearing. 

One of the unique features of the 
pilots training school at American is 
the Link Trainer. This is a small 
hooded cockpit in the classroom in 
which the pilot flies on instruments. 
The pilot receives instructions "by 
radio" from his teacher seated at a 
nearby desk before an instrument which 
records the flight while the Link Trainer 
maneuvers as though it were actually 
in the air. 

One of the things which new men 
generally have to learn in the school is 
to fly smoothly for passenger comfort 
on a scheduled flight at given speeds 
and altitudes. Experience in other types 
of flying does not often stress these 
requirements in commercial air trans- 
portation. 

Several times each year Miss Hazel 
Brooks, director of stewardess instruc- 
tion, holds a seven-week school at La- 
Guardia Field. Generally the class con- 
sists of about 30 registered nurses who 
have had possibly a year or two ex- 
perience in their profession after 
graduation. 

The idea is that an attractive girl 
who must meet and serve the public 
while aloft is best fitted for her job if 
she has had the discipline and training 

Applicants for the stewardess school 
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Rookies 


are between the ages of 21 and 26, 
between 5 ft. 3 in. and 5 ft. 6 in. in 
height, and between 105 and 120 lb. in 
weight. They must not be married or 
object to being transferred to bases 
where they are needed. 

One of the finest things about the job 
is that the stewardess cultivates her 
ability to talk with people whom she 
has just met, an asset to almost anyone 
in any walk of life. 

In the stewardess school the girls 
study the following subjects: (1) Maps 
of the major airlines, including all the 
stops made by each line. (2) The parts 
and construction of a plane, what makes 

( 3) Flight control, radio, communica- 
tions. (4) Aviation meteorology, ticket- 
ing and reservations, food sendee. (5) 
Duties of a stewardess. 

Experts in American Airlines explain 
to the class each of these divisions of 
subject-matter and give demonstrations 
in the plant. During the latter part of 
the school each girl is sent on flights 
in order to observe procedures and be- 
come accustomed to her duties. She is 
drilled carefully in each task that she 
will perform. And like the reservations 
agent, the stewardess must be able to 
answer the many questions in reference 
to flying that passengers ask, for 
stewardess service does as much as 
almost any other thing to sell the public 
on air transportation. 
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Northrop Wind Tunnel 

Wind tunnels are being built by almost every large airplane 
manufacturer. Northrop has one of the largest having a 12-ft. throat. 

By Eldon Wilson, Wind-tunnel Project Engineer Northrop Aircraft, Inc. 


F ACED with crowded lest schedules 
at tlie onlv two wind tunnels on the 
Pacific Coast, the Guggenheim Aero- 
nautics Laboratory tunnel at California 
Institute of Technology, Pasadena, 
Calif., and the tunnel operated by the 
University of Washington Aeronautics 
Laboratory at Seattle, Northrop Air- 
craft, Inc., has designed and built and 
now has in operation its own wind 
tunnel. This is one of the largest- pri- 
vate wind tunnels in America, and is be- 
lieved to be the first large wind 
tunnel to be placed in operation by any 
major aircraft manufacturer in this 
country. Provision of this tunnel has 
made possible immediate tests relating 
to an intensive and untinterrupted re- 
search program. 

The Northrop tunnel is of the same 
size as that at Cal Tech. It was de- 
signed by the Northrop engineering 
department under the direction of Dr. 
Theodore von Karman and Dr. William 
Sears, of the California Institute of 
Technology. It is of the return type 



Wind.tunnel protect engineer 


and is constructed of electric welded 
sheet steel with reinforcing and support 
members of structural shapes, mounted 

done by the Acme Pipe & Blower Co., 
Los Angeles. The largest section of 
the tunnel is .15x22 ft., with the aver- 
age size 221 ft. in diameter, narrowing 
to a 12-ft. throat in which the model is 
mounted. 

The working section is housed in a 
two-story laboratory 25x40 ft. in floor 
plan, and 20 ft. high. Just below the 
lower wall of the test section there is 
a working platform from which inspec- 
tion, adjustments or installation of mod- 
els can be made. The working section 
is of wood construction, having large 
curved glass windows in each side. This 
part of the tunnel is hinged along its top 
center line and each half opens out and 
upward giving an unobstructed space 
for working on the model. Below and 
extending up through the platform is 
the balance mechanism which was de- 
signed and built at Northrop. Forces 



Tho Northrop tunnel Is on© ol the largest privately owned tunnels 
in the world. Ol the return type it is built ol sheet steel electrically 
welded to steel girders. The tunnel interior is ground and polished 
to a glass-like finish. In the view above, the smallest section is 
shown with part ol the large section lust visible to the right ol the 
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air.flow. Theso vanes are 
adjustable to get the 


arc measured on six Toledo scales simul- 
taneously from one position by the op- 
reading at any desired point. Changes 
in pitch and yaw settings during the 
test runs can be made without shutting 
down the air flow or removing the 
model front the tunnel. 

The model is suspended in the tunnel 
by a method of rigging similar to that 
used at the University of Washington, 
except that all forces on the model are 
measured independently by mechanical 
means, instead of the electrical mecha- 
nism used at Washington. This method 
of suspension permits tests and meas- 
urements of lift, drag, side-force, pitch, 
yaw, and rolling moments at the same 

The model is fastened on forks which 
are enclosed in individual streamlined 
housings mounted on MRC sealed ball 
bearings which permit the housings to 
float; thus they always have their nar- 
rowest section towards the slipstream 
regardless of the yaw setting of the 
model. This design eliminates side 
forces other than those acting directly 
on the model. 

The model support forks terminate on 
a flange approximately half way from 
the model to the tunnel wall. The 
flange is drilled for attachment of vari- 
ous support forks as required by dif- 
ferent models, and is welded to the yaw 
tube. That portion of the yaw tube 
extending from the tunnel wall to the 
fork flange is enclosed in a streamlined 
housing 4 in. wide by 14 in. long, which 
in turn is fastened to the moment tube. 
This streamlined section also is directly 
upstream and never turns, thus eliminat- 


ing aerodynamic disturbances which 
would give erroneous readings and have 
to be compensated for. 

Frictionless universal action of the 
Northrop balance system is gained by 
the use of a flexure pivot tripod similar 
to that used at the University of Wash- 
ington, except that the tripod itself 
is mounted outside the tunnel and a 
special replaceable flexure joint is pro- 
vided as developed by Northrop. The 
upper end of the tripod is fastened to 
the moment tube and the lower end to 
the force tube. The force tube in turn 
is mounted on a parallelogram support, 
using flexure universals throughout. 
Thus motion in every direction is possi- 
ble and each force can be read directly 
on the Toledo scales without having 
any of the six forces interfere. 

Pitch and yaw are controlled by 
Durnore electric motors which may be 
actuated while the tunnel is in opera- 
tion. A dial calibrated in degrees per- 
mits the operator to read directly both 
the angle of pitch and yaw. 

With this system of model suspension 
a test or series of tests can be com- 
pleted more rapidly than heretofore, 
largely due to the ease with which 
the model can be mounted and the ra- 
pidity with which test data can be 
recorded. While this cuts test costs 
appreciably, the important factor is the 
speed-up of testing which shortens the 
period between design and production. 

Designed for much higher pressures 
than will be used at present, the tunnel 
will provide greater testing speeds at a 
later date through the provision of 
more power. Present maximum speed 
is approximately 160 m.p.h. in the test 


section, obtained by use of a Wright 
Cyclone G200 series engine of 1,200 hp. 
mounted outside the tunnel and driving 
the 15 ft. propeller by means of a 
22 ft. drive shaft. A special fluid drive 
coupling insulates the drive shaft from 
torsional vibration of the engine. This 
results in a smoothness of drive com- 
parable to that obtained with an electric 
motor. The drive shaft is mounted on 
three Fafnir self-aligning expansion 
type pillow blocks, adjustable in every 
direction for shaft alignment. The spe- 
cial propeller was built by the Storcy- 
Gawley Propeller Co., Glendale, Calif., 
and consists of two two-bladed pro- 
pellers mounted at right angles. Down- 
stream from the propeller is a straight- 
ening vane assembly, installed like the 
spokes of a wheel, but with airfoil- 
shaped vanes having adjustable trailing 
edges. These vanes straighten the air 
flow from the propeller. 

Engine cooling is provided by air 
from the tunnel itself bled through a 
duct to the engine cowling. This pro- 
duces a circulation of air in the tunnel 
which completely changes air every two 
minutes and keeps the temperature of 
the tunnel air constant without provision 
of cooling apparatus. Air enters the 
tunnel at the downstream edge of the 
working section through a radial slot, 
thus permitting the model to work at 
atmospheric pressure. 

Comparative runs are now being made 
to standardize the Northrop tunnel with 
other wind tunnels of the country. Rou- 
tine testing will shortly be under way, 
permitting substantial acceleration in 
the pace of Northrop's research pro- 
gram. 
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BUMPS 


You've seen these blimps floating jauntily about 
in the sky. This is the story of their success- 
ful operation over more than a score of years. 


By R. G. Picinich, Jr. 


A MERICA, primarily because of the 
war emergency, is becoming a na- 
tion of air-minded individuals. What 
the government is doing today to in- 
terest its citizens in the art of flying, 
the Goodyear Tire & Rubber Co. has 
been doing in a lesser degree for the 
past two decades, quietly and without 
fanfare — but with worth-while results. 

A fleet of Blimps, stationed at popu- 
lation centers throughout the nation, 
has introduced 367,683 persons to this 
pleasant and educational pastime. Pas- 
sengers have been carried for a dis- 
tance of 3,724,129 miles without a 
single fatality, and in setting this 
record the airships made 137,267 
flights. 

The company had a three-fold pur- 
pose in inaugurating this service — to 
make Americans air-conscious, train 
personnel for both civil and war re- 
quirements. and to experiment with and 
improve equipment and materials. 

Since this is a story of the Blimp, 
the non-rigid, lighter-than-air ship, let’s 
start by making clear how it differs 
from the heavier-than-air plane. The 
principal difference is in the source 
of lifting power. The airplane is a 
dynamic craft, deriving power from 
its velocity alone, since the air pres- 
sure and suction on its wings give 
aerodynamic lift only as long as flying 
speed is maintained. The airship is 
aerostatic, that is, its buoyancy arises 
from the fact that the lifting gas is 
so much lighter than air that it will 
support, without other assistance, not 
only the balloon in which the gas is 
contained but the craft itself and the 
weight of crew, motors, fuel and pay- 
load. The airship will remain in the 
air even though its motors are shut 
off, a big safety factor. 

The non-rigid airship is really a 
balloon, shaped like a huge cigar to 
give it directabilitv, and carrying mo- 
tors to give it forward movement. 


which maintains its shape by means of 
the pressure of the gas it contains. 
The popular name. Blimp, is derived 
from B-limp type, the British designa- 
tion during the World War to distin- 
guish “limp" ships from rigid. An 
interesting feature of the non-rigids 
is an air-filled balloonct, built inside 
the cigar-shaped balloon with the re- 
sult that, as the lifting gas expands, 
due to temperature or altitude, it forces 
air out of the balloonet, the gas being 
conserved. Conversely, as the gas 
contracts, more air is forced in from 
the slip-stream of the motors or by a 

Another essential difference between 
the airship and the airplane is that 
blind flying by plane may be hazardous, 
since control failure or an operat- 
ing mistake by the pilot may send 
the airplane into a spin from which 
it may be unable to recover, whereas 
the airship is fundamentally stable and 
may fly through fog with impunity. 
Blimps can be sent out in weather 
where it is inadvisable to use air- 

Goodyear’s lighter-than-air activity 
began in 1911, when the first special- 
ized machinery for spreading rubber 
on fabric was installed. Its first Blimp 
was built in 1919 when a tiny hydro- 
gen bag of 37,000 cu.ft., nicknamed 
the Pony Blimp, was completed. It 
was based in Los Angeles and dem- 
onstrated the possibilities of small air- 
craft. While the airplane had become 
by then a common sight, the only 
lighter-than-air ships were the army 
and navy ones, rarely seen by the pub- 
lic and then at a distance. The Good- 
year Blimps came down out of the 
sky, mixed with the people of America, 
and slowly began to stimulate interest 
in this phase of aviation. 

The present Goodyear Fleet began 
with the launching, in June 1923, of 
the Pilgrim, a 51,000-cu.ft.-capacity ship 


called "America’s first air yacht,” as 
the initial non-rigid to be built with a 
closed cabin. It was flown with the 
non-inflammable helium gas — as have 
the others since. In 1928 came the 
Puritan, a twin-motored cabin ship 
of 86,000 cu.ft. Early in 1929 the 

Volunteer, Mayflower and Vigilant 
came out of the shop — then the De- 
fender, 184 ft long and with a gas 
capacity of 180,000 cu.ft., capable oi 
carrying 10 passengers. The Reliance 
in 1931 and the Resolute in 1932, 
both of 112,000 cu.ft. capacity, were 
replacement ships to the Vigilant and 
Mayflower. 

In christening the Blimps, President 
P. W. Litchfield of Goodyear selected 
names made famous by American Cup- 
defending yachts in the international 
races. Of the eleven ships with the 
fleet in the fifteen years, the Pilgrim 
has been in the Smithsonian Institute 
since 1932; the largest, the Defender, 
was rebuilt in 1935 for military pur- 
poses, and five are still in service — the 
Volunteer, the Reliance, the Enterprise, 
the Resolute and the Rainbow. The 
oldest, the Volunteer, completed ten 
years of active service on April 27. 
1939, and is the only non-rigid to 
make a trans-continental round trip. 
Two ships, the Rainbow and the Re- 
liance, are based this summer at Ben- 
dix Airport and carry passengers and 
advertising over New York City, skirt- 
ing the World’s Fair, and in nearby 
New Jersey. One ship each is stationed 
in Washington, D. C., and Akron. 
The Blimps are flown in Florida coast 
resorts during the Winter and have 
also operated at both the Chicago and 
Cleveland expositions. 

The thousands of persons who have 
gone aloft have paid from $1 to $5 
each. The low-priced ride is of some 
5-min. duration, one of 30 minutes 
costs and where six people go up 
( Turn to page 120) 




One football player 
"tarries the ball” 

BUT 

10 other men 
help him! 



One veteran pilot and co-pilot 
"carry the plane” 
BUT 

8 other men on the 
ground help them! 


In choosing your career in the rapidly growing aviation industry, 
there are other things you can do besides fly! 



UNITED 

BOEING SCHOOL OF AERONAUTICS EStt UNITED AIR LINES 


Aviation Financial sTSiztss 
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WESTINGHOUSE PROVIDES COMPLETE ILLUMINATION AT NEWFOUNDLAND 
AIRPORT, TO BRING IMPROVED SAFETY FOR TRANSATLANTIC FLYING 



PUT THIS EXPERIENCE TO WORK FOR YOU... 


M AKING the great Newfoundland airport the best lighted 
field in the Americas, to provide for the safety of Great 
Circle flyers, is equipment which is unsurpassed in size and power 
at any airport. Powerful beacon, brilliantly illuminated wind 
tee, incandescent and sodium lighting, and constant current 
transformers serving the world's longest boundary circuit — all 
of these were supplied by Westinghouse. 

This installation is indicative of the way Westinghouse keeps 
in step with this fast moving industry. Whether it is airport 
lighting, radio beams, or equipment for manufacturing and 
maintenance, you can depend upon Westinghouse to offer you 
the newest developments in electrical apparatus. 

Your local Westinghouse office will give you prompt action on 
any electrical need — and will offer practical suggestions for the most 
economical and productive application of electrical equipment. 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
EAST PITTSBURGH, PA. 


Westinghouse 


ELECTRICAL PARTNER OF THE AVIATION INDUSTRY 



Training Flying Cadets at Civilian Schools 

By T. Claude Ryan, 

President, Ryan School of Aeronautics 


T HE Devil could hardlv devise a 
more fiendish torment than is im- 
posed on those of us who live in the 
heart of “vacation-land’’ and yet can 
find no time for vacation. But in this 
period of national emergency we must 
all do our part. That is why cadets 
and instructors alike at the Ryan 
School of Aeronautics turn a deaf ear 
these days to the call of the hounding 
waves of the blue Pacific, the sun- 
bathed sands, and the Southern Cali- 
fornia bathing beauties, and bend with 
a will to the task of building up Uncle 
Sam's aerial army just as fast as pos- 
sible. While the Air Corps cadets who 
come to San Diego for training at the 
Ryan School of Aeronautics arc kept on 
the jump to keep up with their schc- 

sight-seeing and most of them will long 
cherish their memories of this natural 
playground area. 


Unfortunately, or not, depending on 
the point of view, the Army Air Corps 
is not maintaining a vacation resort at 
San Diego, any more than at any of 
the other eight schools now engaged in 
the primary flight training program. 
The need of trained pilots is very great 
and every effort has been made to in- 
crease the speed and efficiency of our 
flight training program, and to expand 
its scope. Little more than a year ago 
the plan of conducting ’primary flight 
training of Air Corps cadets in civilian 
flying schools was an untried experi- 
ment. Today the experiment is an un- 
qualified success. And once again the 
American system of utilizing private 
initiative has been proved successful. 

Use of civilian flying schools by the 
Air Corps has had the great advantage 
of utilizing the long experience and fac- 
ilities of the leading commercial schools, 
and brought about a decentralized train- 


ing program in a way which would 
permit rapid expansion, as has now 
been fully demonstrated. This expan- 
sion has been carried on more rapidly 
than could possibly have been done if 
executed directly by the Army. In 
addition the Air Corps has greatly 
profited by the executive and organiza- 
tional ability of the various civilian 

The launching of the civilian train- 
ing program is an excellent tribute to 
the vision, patriotism, and courage of 
the personnel of the War Department 
and ranking Air Corps officers who had 
the decision to make, as the ntilization 
of commercial schools was a drastic de- 
parture from anything previously done 
in this country. To depart from the 
beaten path always takes courage be- 
cause if the plan docs not prove suc- 
cessful those responsible are seriously 
( Turn to page 124) 




Drop Test of Shock Absorber 


\ r 

t / 


\ 

* 


Testing new equipment is always of great importance. 
Equally important is the design of test apparatus to 
make sure that the results are accurate. Bendix Aviation's 
photographic apparatus should prove of great value. 

By W. C. TRAUTMAN, 

Chief Designer, Bendix Aviation, Ltd. 


W E have all laughed when seeing the 
inimitable Charlie Chaplin forc- 
ibly ejected from bar rooms in the mo- 
tion pictures, but we also winced when 
Mr. Chaplin’s frame made abrupt con- 
tact with the pavement. Likewise, we 
would also wince if we had to watch a 
modern airliner land without the bene- 
fit of our present day highly developed 
oleo-pneumatic shock absorbers. 

Not only does a good shock absorber 
absorb the energy of "bounce” landings, 
but it contributes materially to the com- 
fort of passengers by smoothing out 
flying field irregularities while the plane 

The fundamental mathematical pre- 
cepts of shock absorber design are 
fairly well established. However, they 
involve the use of hydraulic coefficients 
which, in the final analysis, arc derived 
from actual drop tests of the shock 
absorber and wheel combination. 

The drop testing of such a combina- 
tion is not quite as simple as it might 
appear since it must be remembered 
that die total elapsed time of a drop 
test is less titan one second. It is 
quite evident that, in order to record 
exactly what happened during this one 
second "oomph” the method of record- 
ing must not only be very accurate but 
also extremely fast. This latter re- 
quirement is evidenced when we realize 
that the maximum acceleration or "load 
factor” occurs during a period varying 
from 1 /40th to l/60th of a second. 

One of the first methods used for 
drop test recording was a motor-driven 
drum on which a pencil, mechanically 
connected to the shock absorber, traced 
the path of the shock absorber during 
the drop. This method, while work- 
able, suffered from lag due to the 
mechanical linkage involved and the 
inertia of the recording parts theni- 

Recently the engineering division of 
Bendix Aviation, Ltd., has developed a 
high-speed photographic recorder which 
has displayed a remarkable degree of 
accuracy. This equipment is based on 


the principle of the ultra high-speed 
camera, but the specific method used is 
novel, and extremely simple. 

bundamentallv the method lunctions 


as follows: Light sources of "pin 

point” nature are provided on the fixed 
portion oi the shock absorber, which is 
(Turn to page 94) 

































































































































































































































































Tits. 

USmH - 














h 

























1 1 II 



Time Intervolfl 240 Sec.) 



AVIATION, October. 








Building the Douglas B-19 



The largest airplane ever built is about to be rolled out of the Douglas airplane 
plant. A bomber with a wing spread ol some 210 feet, the plane has been 
designed for a load of twenty-eight tons and a cruising range of 7,000 miles. 
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Luscombe 


F ROM the Luscombe Airplane Corp., 
West Trenton, N. ]., comes a very 
interesting announcement of a new 
all-metal trainer for $1,785. The ship 
is powered by a 65 hp. Lycoming en- 
gine and is capable of a cruising speed 
of 102 m.p.h. while landing at 35 m.p.h. 
With its use intended primarily for 
training, the interior of the plane has 
been greatly simplified and possesses 
only a few of the interior refinements 
contained in other Luscombe models. 
Special consideration has been given 
to make the plane suitable for students 
and instructors and the seat cushions 
are removable to allow the use of seat 
parachutes. With these the seat allows 
ample room, being 39 in. wide and the 

on the cushions. 

The Luscombe has a 35-ft. wing span. 
Each panel is constructed of two ex- 
truded I-beam Dural spars (as are all 
model Luscombcs) on to which are 
riveted Dural ribs, the cap strips of 
which are T-shaped extrusions. The 
nose ribs are simple Dural stampings 
and the leading edge covering is of 
thin sheet Dural. Each wing spar has 
a 3i ft. sub-spar of lighter Dural at 
the end and this is of great advantage 
in the event of wing-tip damage, and 
has in any number of cases saved the 
main wing structure. With the use 
of this, new tip spars may be riveted 



utes in case of replacement. The entire 
wing is covered with conventional 
fabric. However, the rest of the airplane 
is covered with sheet Dural. 

The ailerons, elevators and rudder 
consist of framework of channel section 
Dural, covered by beaded 17 ST. Alclad. 
The fin and stabilizer are of the same 
construction, but covered with smooth 
17 ST. Alclad. All control surfaces are 
( Turn to page 106) 




three points marked A. The 
is supported at lour points 
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full monocoque structure 
d Dural oval shaped bulkheads. Previous 
in ligs and curved on rolling machines. Bulkheads, 
tes. are already drilled so that covering skins will fit exactly. The drilled, 
are clipped into place on the bulkheads and riveted on with soft rivets. 
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Mercedes-Benz Model DB6D1 

One of Germany's most popular engines is the Mercedes 
Benz, which powers many of the Heinkel and Messer- 
schmitt combat planes used by the Nazi air force 

By Paul H. Wilkinson, Consultant, Diesel Aviation 


T HE Mercedes-Benz DB 601 aircraft 
engine, built by the firm of Daimler- 
Benz A.G. in its huge factories at Stutt- 
gart-Unterturkheim and elsewhere in 
Germany, is perhaps the best known 
military engine in Continental Europe. 
Undoubtedly, it has seen the most active 
service as it has been used extensively 
in large numbers of Heinkel He 111 
bombers and Messcrschmitt Me 109 
fighters since the first days of the 
European War. It is also used exten- 
sively in Dornier Do 1 and Do 215 
bombers, and in Heinkel He 112 inter- 
ceptors and Messerschmitt Me 1 10 con- 
voy-fighters or destroyers. When pro- 
duction figures are released it would not 
lie surprising to learn that at least 
100,000 of these engines were produced 
during the years 1939 and 1940. 

The DB 601 was developed from the 
DB 600 engine of similar design which 
was introduced in 1937 to meet the de- 


mand for a high-performance military 
engine. Low weight and economical 

mum reliability, were stressed as essen- 
tial requirements. The over-all dimen- 
sions of the engine have been kept as 
small as possible to reduce head resis- 
tance and its exterior cleanness simpli- 
fies the cowling problem to a great ex- 
tent. The inverted cylinder construc- 
tion and cantilever method of suspension 
in the airframe permit interchange- 
ability between both models of the 
Mercedes-Benz engine and the Junkers 
Junto 211 engine which is of almost 
identical size and power output. 

The earlier Mercedes-Benz DB 600 
was rated at 1,050 hp. at 2,400 r.p.nt. 
for take-off and also developed this 
power at an altitude of 13,100 ft. It 
was equipped with a pressure carburetor 
between the supercharger and the intake 
manifolds and an automatic timing de- 


vice which permitted a 10 percent over- 
load for a period of one minute. Using 
87-octanc gasoline, four of these engines 
Installed in a Junkers Ju 90 airliner 
established a World’s Record by carry- 
ing a payload of 10,000 kg. (22,050 
lb.) to an altitude of 7,242 m. (23.750 
ft.) on June 8, 1938 in Germany. 

The latest model DB 601 engine is 
rated at 1,200 hp. for one minute for 
takeoff and develops this power at an 
altitude of 16,400 ft. At 25,000 ft., its 
power output is approximately 850 hp. 
It w'cighs 1,265 lb., or 1.05 lb. per hp. 
It runs on 87-octane gasoline and is 
equipped with direct fuel injection 
whereby its consumption at cruising 
speed does not exceed 0.45 lb. per hp. 
per hour. This model has the World’s 
Speed Record of 468.9 m.p.h. to its 
credit, established in a Messerschmitt 
Me 109 fighter on April 26, 1939. 

(.Turn to page 94) 
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Dialing the Air Waves with Don Fink 



Accessory Compass Drive 

The Bendix (Baltimore, Md.) AIN- 
31 automatic radio compass, recently 
announced, is designed for use with the 
AIN-26 direction-finding receiver pre- 
viously released. The MN-31 is an 
accessory which includes a power sup- 
ply and motor control unit and a 
shielded and enclosed loop with built-in 
quadrantal error correction and motor 
drive which operates directly from the 
visual-indicator circuits of the AIN-26 
receiver. This receiver produces in its 
output two 48-c.p.s. voltages which are 
out of phase by an angle equal to the 
difference between the loop hearing and 
the angle of tile incoming wave. In the 
usual visual indicating system these 
two voltages are applied to the two 
coils of a dynamometer indicator. In 
the automatic case one of these voltages 
is applied to the grids of two gas- 
filled thyratron control tubes, in two 
portions, 180 deg. out of phase, 
whereas the plate voltage of these tubes 
is supplied, through a triode amplifier, 
from the other 48 cycle voltage output 
derived from the receiver modulator. 
The phase difference between the grid 
and plate voltages of the thyratrons 
tubes determines which of these tubes 
will pass current. The plate circuits of 
the thyratrons are connected to the 
motor control circuit through saturat- 
ing reactors which maintain a 90-dcg. 
phase difference between currents in the 
two motor windings, so that bi-direc- 
tional control is possible. The motor 
rotates the loop until the difference be- 
tween its bearing and that of the in- 
coming signal is zero, whereupon both 
thyratrons stop firing, and the rotation 
ceases. Overshoot is limited to less 
than 1 deg. by the use of a dynamic 
damper which reduces the angular 
velocity of the loop as the true bearing 
is approached. 

The angular velocity of the loop mo- 
tion is between 25 and 30 deg. per sec- 
ond, maximum. The bearing accuracy is 
guaranteed at plus or minus 3 deg. but 
plus or minus 1 deg. is usually ob- 
tained. The loop may always be rotated 
to the left or right by means of a manu- 
ally-operated switch, with provision 
for determining the null position 
aurally. The bearing is indicated re- 
motely by means of an autosyn elec- 



tric angle indicator. The quadrantal 
error system incorporated in the loop 
indicating system is the same as that 
previously developed for the manually 
controlled system. The correction range 
which may be accommodated is plus or 
minus 20 deg. The entire equipment, in- 
cluding average lengths of cable weighs 
slightly over 85 lb. The power consump- 
tion at maximum input (motor operat- 
ing at full speed) is 10.8 amp. at 14 
volts, or 5.4 amp. at 28 volts. 


50-Watt Ground Station 

A dial-tuned radiotelephone transmit- 
ter of 50-watts capacity has been put on 
the market by the Harvey Wells Corp. 
of Southbridge, Alass. A feature of the 
design is the use of a single 500-ohm 
control circuit between the remote con- 
trol (dialing position) and the transmit- 
ter proper. A dial located directly at 
the transmitter is also provided for 
local control. 

The frequency range is 2,000 to 8,000 
kc., within which any three frequencies 
can be supplied at random. Any type 
of modulation, phone, cw or mew may 
be employed. For audio work the cir- 
cuits are at within 2 db. from 150 to 
3,000 c.p.s., and the distortion is less 
than 10 percent up to 100 percent mod- 


ulation. Volume compression is intro- 
duced at levels above 70 percent modula- 
tion, such that a 10 db. change in input 
produces a 3 db. change in modulation. 
Below 70 percent modulation the out- 
put is directly proportional to the in- 
put. Any unbalanced antenna or trans- 
mission line in the range from 60 to 
600 ohms impedance may be used, or 
balanced antennas or lines in the range 
from 300 to 2,500 ohms. 

The three crystal oscillators, one for 
each frequency, employ Type 42 tubes 
which drive the final amplifier, a Type 
RK28A. The speech circuits consist of 
a 6C5 input sage, a 6F6 modulator, of 
the suppressor grid variety, and a 6N7 
tone generator for mew. Several local 
and remote speech amplifier tubes are 
also used, including a 6H6 diode for in 
the volume compression circuit. The 
power input to the transmitter when 
fully modulated is 750 watts, from a 
115 volt, 60 c.p.s. supply. The modula- 
tion is controlled, in the case of phone 
transmission, hy a push-to-talk button 
on the crystal microphone. The line 
voltage, r-f grid current and plate cur- 
rent of the power amplifier, and the 
r-f output current are indicated on 
separate meters. 



Harvoy-Wplls ground station transmitter 


AVIATION. October. 



You made this booklet famous - 
Do yon want additional copies ? 


t was only a routine 
itudy . . . approached in 
typical Lockheed fash- 
entiously, thoroughly and 
with a level head. 

Yet in only 4 short months after pub- 
lication it has caused more talk among 
operators, pilots and engineers than 
volumes of other aeronautical material. 

It is this kind of aggressive research 
and engineering that hasgiven Lockheed 


its reputation . . . that has kept Lockheed 
not just abreast with developments, but 
actually leading the industry with new 
thoughts and practices. It is this reputa- 
tion that is causing men who know air- 
planes and airplane engineering to say: 
Model for Model— Lockhecds carry 
greater pay loads at higher speeds at 
lower cost. 


SOME ASPECTS OF FI 


RE DEVELOPMENTS 




ID FOR TOUR FREE COPT: Many have already 

ml il. We shall send you a copy free if you 
in the coupon below. 
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BUYER'S LOG BOOK 

What's New in Accessories, Materials. Supplies, and Equipment 


Strangely enough, as we swing to machine production of aircraft, the application 
of more and better power hand tools becomes a vital proposition. This is because 
such band tools are essential to the rapid manufacture of the dies, molds, patterns 
and other such accessories of machine methods. A necessary partner of the 
familiar power drill, grinder, buffer, etc., is the power tool supplying recipro- 
cating motion for filing, sawing, chipping, polishing and other operations requiring 
an action similar to that of the human hand but more powerful and more nearly 
tireless. Such a tool is the Series “C" Multi-Purpose electric hand tool offered 
by H & H Research Co., Detroit, Mich. Said to be three times us powerful as 
previous such tools, the H & H product is but 2j in. in diameter, ten in. long 
and is powered with a 1/30 h.p. 110-volt motor. With a stroke length of § in. 
the machine develops a 30 to 40 lb. push or pull at the chuck. — Aviation, Octo- 
ber, 1940. 


Designed to carry all kinds of miscellaneous items, a small electric truck. 
Model KM-26, with a capacity of 3,000 lbs., has been introduced by Yale & Towne 
Mfg. Co., Philadelphia, Penna. Such a unit should prove of wide application to 
materials handling problems in some of our recently enlarged aircraft factories. — 
Aviation, October, 1940. 

Newest thing in lock nuts is a one-piece device introduced by the An-cor-lox 
Division of Laminated Shim Company, Inc., Glcnbrook, Conn. Utilizing a new 
principle which provides positive locking of the nut to the bolt, rather than the 
nut, the An-cor-lox nut incorporates an accurate shaped metal locking ring in the 
bottom of the nut which is automatically expanded into the root of the bolt thread 
and against the nut rim as the nut is drawn tight. No special bolt is required 
and the nut is said to hold securely under all conditions of heat and vibration. 
The device can be used repeatedly without loss of effectiveness and without dam- 
age to the bolt, it is claimed. The new nut is available in all standard sizes and 
metals. — Aviation, October, 1940. 

A handy device around most any factory is the portable Liftable offered by The 
Service Caster & Truck Company, Albion, Mich. This device is a portable table 
of electric-welded steel construction with a top measuring 26 in. wide by 43 in. 
long. A lifting mechanism operated by a hand crank permits varying the height 
of the table top by 14 in. The table is fully rigid in any position and may be 
used for heavy work up to 2000 lbs. — Aviation, October, 1940. 

To prevent damaging spark plug insulation elements during installation or 
removal, the Snap-On Tools Corporation, Kenosha, Wise., has developed a spark 
plug socket wrench with a neoprene insert in the socket. — Aviation, October, 
1940. 

A novel tool room device for duplicating layouts of drilled holes with speed and 
accuracy is provided by the Nielsen transfer punch sets now offered by the Nielsen 
Tool & Die Co., of Berkley, Michigan. Layout punches are made to transfer 
drill holes through a drilled section in diameters from H" to JS". — Aviation, 
October, 1940. 

The Aero Disc offered by Pacific Airmotive Corp., Burbank. Calif., looks like 
one of the handiest gadgets ever to hit an aircraft engine shop. Easy to operate 
as a dial telephone, it carries all data for spark timing, valve timing, and valve 
lappet adjustment on all standard American aircraft engines from Aeronca to 
Wright. Durably constructed and reasonably priced, this Aero Disc is sent on 
approval to any customer. — Aviation, October, 1940. 

To solve the problems of eccentric loadings which hamper the action of the con- 
ventional cantilever type landing gear strut and shock absorber unit, a “full 
floating" type landing gear has been developed by Bendix Aviation, Ltd., Bur- 
bank, Calif. The new Bendix strut has two members. One carries all loads, 
and the other is free to act solely as a shock absorber. The combined gear weighs 
no more than the usual single-strut cantilever gear. A further advantage of the 
Bendix “floating” strut is that the wheel is pivoted to the support strut by means 
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of a support arm which “rolls with the punch" when the wheel hits an obstruc- 
tion. This backward movement of the wheel tends to ease the shock of field 
irregularities more than the restricted action of the single-strut gear permits. — 
Aviation, October, 1940. 

Sand blasting is an important feature of aircraft and aircraft engine manufac- 
ture and maintenance, but the value of this operation is considerably hampered by 
moisture in the air lines gumming up the sand in the sand blast cleaning cabinets. 
Wright Aeronautical Corporation has solved this problem through installation 
of a battery of twenty-four Aridifier units made by the Logan Engineering Com- 
pany of Chicago. The units arc mounted in the air line just ahead of the sand 
blasts to permit maximum condensation of moisture in the lines after the com- 
pressed air leaves the air receiver. The Aridifier units contain four ball-bearing 
rotors arranged vertically one above the other. Two rotate in one direction and 
two in the opposite direction. The compressed air, to pass through the unit, must 
turn the rotors. Moisture, oil, dirt and fine scale become impinged on the rotor 
vanes and the moisture thus collected is thrown by centrifugal force to the inside 
wall of the housing, washing dirt and scale with it. Collected moisture and con- 
tamination flow through an outlet out of the air stream to a trap for disposal. — 
Aviation, October, 1940. 

There are quite a number of times in aircraft work where an explosion proof 
lamp — one that is really explosion proof — would be of help. For example, there 
are many painting operations that have to be performed inside fuselage or nacelles 
during overhaul operations, where the operator needs good light. For such work 
a new lamp developed by Stewart R. Brown Mfg. Co., Inc., New York, N. Y„ 
has developed a 100-watt extension lamp that is approved by the Underwriters' 
laboratories for use by paint, varnish and c.hemical manufacturers, in paint booths, 
etc. The lamp has successfully withstood rigorous service tests covering vibra- 
tion, heat, explosion, hydraulic pressure and durability. It is claimed to have 
two and one-half times the light capacity of any portable lamp of equal weight 
ever before listed by the Underwriters. — Aviation, October, 1940. 

A special line of aircraft metal working machinery has been developed by the 
Farnham Manufacturing Co., Buffalo, N. Y., and is rapidly being adopted as stan- 
dard equipment for specialized operations in many aircraft plants. The Farnham 
line includes a spar milling machine which duplicates twists and tapers from 
master templates, a skin forming roll machine for forming leading edges, a coun- 
tersinking miller, a draw bench and stretching bench, a duplicating router and 
drill, riveters, dimplers, jacks, etc. Two models of leading edge skin rolling 
machines have been developed. Both are alike except that the small machine is 
limited to rolling thin guage material not over fifteen feet in length, while the 
larger machine rolls material up to A in. thick and twenty feet in length. Both 
machines are completely motorized. — Aviation, October, 1940. 

(Window Shopping Appears on Page 92) 
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DESIGN ENGINEERING 
FABRICATION 




CONCEIVED BY THE AIRLINES . . . 

Executed by Bendix in Cooperation with 



AERONAUTICAL RADIO, INC. 

(ARINC SPEC. 508-A) 


Radically new, the Bendix type RTA-1 communication unit marks a departure from previous 
aircraft radio systems. It’s development is a tribute to customer cooperation. The idea, born 
in an airline's laboratory, was adopted by member companies of Aeronautical Radio, Inc. Spe- 
cifications were drawn, and Aeronautical Radio engineers cooperated with Bendix to produce 
the RTA-1 Aircraft Transmitter-Receiver. 

Light, rugged, and compact, the RTA-1 combines 10 crystal-controlled receiver and trans- 
mitter channels and integral plug-in power supplies into a single unit occupying less than two 
cubic feet, and weighing less than seventy-five pounds. 

RTA-1 units have been received through Aeronautical Radio, Inc. 
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THE AIRCRAFT SAFETY NUT 

. . . available in types and 
sizes for any fastening 
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structurals 
to bridge the sky . . . 


• These tail surface structures of .012" 
Republic ENDURO* Stainless Steel were 
made by the "SHOT WELD” process. This 
combination of a metal inherently suited 
-to airplane service and a fast fabrication 



process that permits the retention of the 
original physicals of the metal is fast 
moving American airplane construction 
to new highs in production, perform- 
ance and safety. 

For structural members. Republic 
ENDURO is ideal. Its tensile strength (up 
to full hard — 185,000 pounds) provides 
an extremely high strength-weight ratio. 
It maintains its high physical properties, 
even when subjected during emergency 
to elevated temperatures. It is tough — 
resists shock. And because of its resis- 
tance to corrosion, no weight-increasing 
lacquers are required. 

Many manufacturers of both civil 
and military aircraft recognize and are 
taking advantage of these unique char- 
acteristics of ENDURO — using it, not 
only for structurals, but also for fire 
walls, collector rings, fuel tanks, 
supercharger parts, pontoons, boilers, 
ammunition boxes, bomb chutes and a 
multitude of other parts. 

It will pay you to explore the possi- 
bilities that this long- lasting metal holds 
for the planes that bear your name or for 
the parts you manufacture. Republic’s 
metallurgical staff will gladly give you 
the results of its experience. Write 
Republic Steel Corporation, General 
Offices: Cleveland, Ohio; Alloy Steel 
Division, Massillon, Ohio. 



. . . . pioneer in the development of 
electric furnace steels — both alloy and 
stainless-and, today, the world's largest 
producer of aircraft quality steels. 







the Birdmeris Perch 



at i on MANUFACTURING 






Owner and Distributor 

SATISFACTION 


TI 


Howard brings satisfaction to 
ise who sell it as well as to those who 
own and fly it. 

The maiden voyage of the Howard described 
in the letter reproduced here was not a 
trial or test trip, but a routine flight with 
a newly manufactured Howard from factory 
to the home port, with the Owners and 
the Distributor aboard. 

Take a trip in the new Howard before you 
purchase any other make. There's a flying 
treat in store for you. 

Howard Distributors in Boston, New York 
(Roosevelt Field), Ambler, Pennsylvania and 
many other cities will be pleased to give 
you a demonstration flight. 




AIRCRAFT CORPORATION 

5310 W. 65th STREET . CHICAGO, ILL., U. S. A. 





NEW DEPARTURE 

BALL BEARINGS 
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curacy, the altitude ranging 
between 100 and 600 ft. Land- 
ing speeds can also be checked 
easily. This system is said to 
reduce time and cost of speed 
calibration. 




pounds. 




to be tested is flown over the 
two “cannons,” which have pre- 
viously been accurately located 
a short distance apart along a 
well-marked flight path. About 
i mile is said to be ample for 
the course and approach. The 


NA-35 trainer and is plan- 
I a substantial production 
;ram for both private and 
tary customers. The NA-35 
i small primary trainer of 
netal construction, two-place 
Jem cockpits, low wing 


nearing completion. With a 
working throat of 10 ft., the 

Northrop tunnel will develop an 
air speed of 150 m.p.h., using 
a 400 hp. Wright Cyclone en- 
gine for power. (See article on 
page 46 of this issue.) 


Lockheed Wind Tunnel 

In order to speed its program 
for the development of new 
aircraft Lockheed is rushing to 
completion one of the largest 
and most complete private wind 
tunnels in the world. Costing 
$150,000, the Lockheed wind 
tunnel project is housed in a 
building 170 ft. long and 70 ft. 
wide. The tunnel is 400 ft. long, 
of the single-return, closed- 
throat type. It measures 20 ft. 
x 30 ft. at the maximum diam- 
eter, narrowing to 8 ft. x 12 ft. 
at the working section. A 1500 
hp. electric motor will drive a 
six-blade propeller of 20 ft. 
diameter to develop a maximum 
tunnel speed of 260 m.p.h. De- 
sign of the Lockheed tunnel is 
unique in that all sections of 
the tunnel, except the propeller 
station, are rectangular. In 
addition to the wind tunnel 
Lockheed is currently building 
a total of eighteen new build- 
ings which will provide 520,000 
sq.ft, of additional floor space 
by December. At that time the 
Lockheed factory space will ex- 
ceed 1,350,000 sq.ft, and, with 
the new Vega factory now un- 
der construction, will total more 

than 2,100,000 sq.ft. 

NA-35 Rights to Vega 

Vega Airplane Co., Lockheed 
subsidiary, has purchased engi- 
neering design and manufactur- 
ing rights to the North Ameri- 


News From Northrop 

The factory that was “forced 
to expand its facilities before 
it got into production”, North- 
rop Aircraft Corp., Hawthorne, 
Calif., is now rushing work on 
the 24-plane seaplane bomber 
contract received from Norway 
last winter. While no official 
explanation is forthcoming as 
to the status of the order, it is 
understood that the planes are 
being rushed for delivery to 
England. Powered with an 1,100 
hp. Wright-Cyclone engine, the 
Northrop is a conventional 
twin-float low-wing all-metal 
monoplane seaplane with the 
floats mounted to the wing 
through cantilever “legs”. Per- 
formance with full bomb load is 
set at 228 m.p.h. In order to 
accommodate this and other or- 
ders now going through the fac- 
tory, a new warehouse and 
woodshop have been erected and 
additional equipment installed. 
The Northrop wind tunnel i 


Test Flight Timer 

to assure absolute accuracy in 
calibrating airplane speed per- 
formance, has been demon- 
strated at Los Angeles airport 
to military experts and aviation 
officials by Louis W. Wait, test 
pilot for North American Avia- 
tion, and Lewis Massie, North 
American electrical engineer. 
Operation of the device is based 
on a combination of photoelec- 
tric cells with an amplifying 
system and accurate timing 
mechanism. The photoelectric 
cells, in combination with an 
optical arrangement of mirrors, 
are placed in two vertical tubes 
or “cannons” and intercon- 
nected electrically with the 
timing apparatus in a central 
recording station. The plane 
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LYCOMING QiMt GUice fjo*. TRAINING 


Lycoming light-plane engines are “tops” for 
training as well as for private flying, in 
such planes as Aeronca, Lus- 
combe, Piper Cub, Porter- 
field and Taylorcraft. The 
same basicfeaturcs — Economy 
■ — Smoothness — Reliability — 

Serviceability — prompting 
the United States Army’s se- 
lection of Lycoming engines 

0-145 and GO-145-C 



for military trainers for almost a decade are 
responsible for Lycoming power plants being 
chosen for the trainers in the 
Civilian Pilot Training Pro- 
gram — smooth as satin . . . 
thrifty as a Scotchman . . . 
dependable as a watchdog 
. . . quick as a cat . . . quiet 
as a "mouse . . . brilliant as a 
star in performance ! 

FREE LITERATURE 


YOU CAN RELY ON 

LYCOMING 


liamport, Pa., US. A. Cobh AJSrtsj: Aviatcor, 




FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 
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Drop Test 

(Continued front page 55) 


mounted in the drop test rig, on the 
wheel axle, and on two reference points 
on a fixed standard which is usually 
placed about 12 in. to one side of the 
shock absorber. When the shock ab- 
sorber and wheel combination is 
dropped in a darkened room the lights 
on the shock absorber and wheel axle 
trace light paths which have relative 
movement, one with the other, and with 
respect to the two fixed standard lights. 
These light patterns are photographed 
as dots by using a motor-driven shutter 
on the camera to break up the light 
source. To avoid the congestion on the 
film caused by having these points fall 
in a straight vertical line, the camera 
is mounted on a rigid pivot and 
"fanned” in a horizontal plane during 
the time of drop. This produces the 
exact pattern shown in Fig. 1. Precise 
"fanning” of the camera is not nec- 
essary as the distance or time between 
the points on the curve on Fig. 1 is 
equal to the speed of the motor-driven 
shutter. A shutter speed of one picture 
every l/240th of a second has been 
found to give excellent results as this 
gives approximately 100 points on the 
curve, which is ample. The motor- 
driven shutter on the Bendix recorder 
is of the rotary disk type, being very 
similar to the television scanning disks 
used a few years ago. 

Each drop test is recorded on a 
single photo negative. The completed 
negative-graph will show four light- 
dot paths, one for the shock absorber 
travel, one for the wheel travel, and a 
horizontal path for each of the two 
reference lights. The stroke of the 
shock absorber or wheel can be deter- 
mined at any time interval by com- 
parison with the two reference lights, 
which are a known distance apart. To 
facilitate the computation of the data 
which results from this graph, the nega- 
tive is placed in an accurate projector 
and the image of the graph is projected 
on a large piece of graph paper, the 
amount of magnification being adjusted 
to give an easily scaled distance be- 
tween reference points. These data are 
then extended until the curve, showing 
the load factor developed at any point 
in the stroke, is found. A representa- 
tive data sheet is shown in Fig. 2. 

Very little similarity exists between 
the various drop test records encount- 
ered, since every combination of shock 
absorber and tire (and there are many 
of these) presents an entirely new 
problem. As an example, the perfect 
oleo-pneumatic shock absorber would be 
a strut alone, without a tire. Such 


units have displayed efficiencies as high 
as S3 percent. However, this condi- 
tion is most always modified by the 
addition of a tire whose volume of air 
and initial air pressure differ for vari- 
ous applications. In this connection it 
is interesting to note that the softer 
the tire used the greater is the rebound 
of the wheel, and therefore more re- 
bound "snubbing” is required within 
the shock absorber itself. While low- 
pressure tires have many distinct ad- 
vantages, they have increased the 
problems of the shock absorber de- 


Mercedes-Benz 

(Continued from page 61) 


With regard to construction details, 
the crankcase and the two cylinder 
blocks of the DB 601 are a one-piece 
casting of Silumin-Gamma alloy with 
an angle of 60 deg. between the two 
inverted blocks. The casting is braced 
by means of five transverse partitions 
as well as by interior longitudinal and 
transverse ribs. The steel cylinder 
barrels are screwed into the cylinder 
blocks. Each cylinder has two inlet 
valves and two exhaust valves actuated 
through the medium of steel fingers by 
an overhead camshaft along each block. 
All of the valves have hollow heads and 
stems and the exhaust valves are sod- 

The crankshaft is of six-throw design 
and is machined from a one-piece steel 
forging with counterbalances. It is 
supported in seven steel-backed lead- 
bronze bearings. Each pair of connect- 
ing rods functioning on the same throw 
consists of a plain rod containing a 
roller bearing in its big end and a 
forked rod attached to the plain rod 
by means of plain bearings. The pistons 
are made of aluminum alloy and are 
fitted with pins of the floating type. 

The supercharger is mounted in a 
similar manner to the supercharger on 
the Junkers Jumo 211 engine in that 
it is gear-driven from a transverse shaft 
at right angles to the axis of the crank- 
shaft. This arrangement permits full 
advantage to be taken of the high 
velocity air stream emanating from the 
periphery of the closed-type, high-speed 
impeller. On the DB 600 and DB 601 
engines, the supercharger is of one- 
speed, one-stage construction with 
screened air intakes in its sides. It is 
fitted with an automatic boost control 
and charging pressure governor which 
maintains a constant pressure in the in- 
take manifolds of the engine until its 
rated altitude is reached. 

Direct fuel injection into the cylinders 
of the engine is provided by means 


of a twelve-unit high-pressure pump 
mounted between the cylinder blocks 
where it is fed by a Graetzin transfer 
pump. The high-pressure leads between 
the pump and the cylinders are of equal 
length. The ignition system comprises 
two twelve-cylinder magnetos of Bosch 
manufacture together with shielded 
plugs and wiring. The mounting of the 
magnetos is unusual in that they are 
attached to a small accessory gear box 
on top of the rear portion of the crank- 
case where they and other accessories, 
such as high-pressure and low-pressure 
pumps, so mounted can be removed en 
block for servicing. 

The lubrication system functions on 
the dry sump principle with one pres- 
sure feed and two scavenge pumps of 
the rotary gear type to circulate the oil 
through the engine and via a small 
radiator on top of the crankcase, back to 
the service tank. The used oil collects 
by gravity in the oil-tight valve covers 
whence it is removed by the scavenge 
pumps. The pressure used for the main 
bearings is 45 lb. per sq.in. 

The propeller shaft is hollow to per- 
mit firing a shell gun through it and is 
driven through spur gears having a 
reduction ratio of 1.55 to 1 or 1.88 to 1. 
The shell gun is attached to a flange at 
the rear of the engine with four studs 
and nuts. The propeller shaft flange 
is provided with 8 holes and 96 serra- 
tions which is standard practice in 
Germany. 

The engine is started by means of a 
Bosch hand or electric inertia starter 
flange-mounted on the crankcase where 
it engages with the rear end of the 
crankshaft. Water is used for cooling 
purposes and is circulated by a centri- 
fugal pump in a closed-circuit system. 
Ethylene glycol is not regarded with 
favor on account of the servicing com- 
plications involved. 

Everything of the Mercedes-Benz DB 
600 and DB 601 engines has been de- 
signed with a view to relieving the 
strain on the pilot. Apart from the 
throttle, all of the controls are auto- 
matic. The interchangeability which 
exists between these engines and the 
Junkers Jumo 211 places the German 
Luftwaffe in a very strong position for 
maintaining its war-planes in the field. 


Specifications 

Mercedes-Benz DB 601 aircraft engine 
Type: twelve cylinders, water cooled, 60 
deg. inverted vee, geared drive, four 

Bore and stroke: 5.90x6.30 in. 
Displacement: 2,070 cu-in. 

Length and area: 68 in.x6.2 sq.ft. 

Rated output: 1,200 hp. at 16,400 ft 
1,200 hp. for take-off 
Total weight (dry): 1,265 lb. 

Specific weight: 1.05 Ib./hp. 

Fuel consumption: 0.45 lb./hp./hr. 
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At right — For more than 

aviation at Parks Air Col- 
legchavccntered theindus- 

Chief Pilot. Captain. Fir-t 
Flight Officer, Traffic 


.4 1 left — At Parks Air- 
port No. 2 is based all 

thiidTielJf oV *100 'acres 
area. .Th>» arrangement 

training by Parks Air Col- 
lege with the minimum of 

mum of efficiency in both. 


For Leadership in 

Commercial Aviation 

Select Training of Leadership Calibre 


Tpreparatory school or college. Parks Air 
College offere training for positions of trust 

select: Professional Flight, Aviation Opcr- 

tical training is emphasized. Each is spe- 
cialized and at the same time comprchcn- 

Tbough development of skill is empha- 
much farther than that. In order that you 

advancement, you will become acquainted, 
in addition, with basic principles relating 
to your particular field within aviation. 
To put it another way, you become 


fuiniliar with the Why as well as the llow 

advancement in aviation will depend upon 
your Understanding, your Reasoning Abil- 
ity, your ability to solve the new problems 

Graduates of Parks are providing proof 

Manager, Chief Engineer. Chief Pilot, 
Captain. First Flight Officer. Traffic Man- 

nautical enterprises of their own. 

If you are determined to achieve Icudcr- 

self thoroughly with the training oppor- 
rccoipl of your request. 







PARKS AIR COLLEGE East St. Louis, Illinois 
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HOLLEY Aviation Carburetors are used by American airlines 


ARGENTINE ARMY AND NAVY • BRANIFF AIRWAYS, INC. • CHINESE ARMY • DUTCH EAST INDIES AIR 
FORCE • K.L.M. • PAN AMERICAN AIRWAYS • PAN AMERICAN GRACE AIRWAYS, INC. • ROYAL AIR FORCE 
SWISSAIRE • THAILAND AIR FORCE • U. S. COAST GUARD • U. S. NAVY 

HOLLEY CARBURETOR COMPANY 



BELLANCA AIRCRAFT CO. • BOEING AIRCRAFT CO. • BREWSTER AERONAUTICAL CORP. 
CURTISS-WRIGHT CORP. • DOUGLAS AIRCRAFT CO. • GRUMMAN AIRCRAFT ENGINEERING 
CORP. • HUGHES AIRCRAFT CO. • LOCKHEED AIRCRAFT CORP. • GLENN L. MARTIN CO. 
VULTEE AIRCRAFT DIVISION, AVIATION MANUFACTURING CORP. 

Aviation Division • DETROIT, MICH. 



Canada 

(Continued from page 31) 


eration of Canada, Great Britain, Aus- 
tralia and New Zealand, under the Can- 
adian government's jurisdiction. (Avia- 
tion, March 1940). 

Fleet Aircraft Ltd., Fort Erie, Ont. 
(opposite Buffalo), and de Havilland 
Aircraft of Canada Ltd., Toronto, are 
both turning out elementary training 
planes, 404 each of the Fleet Finch and 
de Havilland Tiger Moth, at the rate 
each of 30 a month during the 1940 
summer when mass production first be- 
gan, and which is being speeded up, as 
the planes are put into use now that 
the training scheme is practically in 
full operation. Engines for both planes 
come from the United States, though 
de Havilland’s Gipsy engines formerly 
came from Great Britain and are now 
replaced by Mcnasco engines. Fleet 
is also building a new Canadian de- 
signed ship, Fleet 60, for intermediate 
training. Two hundred of these have 
been ordered for battle pilot training 
and production is understood to begin 
early in 1941. 

Noorduyn Aviation, Ltd., Montreal, 
builds the Noorduyn Norseman, a bush 
freighter, for the Canadian government 
for use as troop transport and train- 
ing plane for radio operators and ob- 
servers. This company is also building 
North American Harvard trainers for 
advanced training, to replace Fairey 
Battle bombers which Great Britain has 
been unable to deliver for the training 
plan. The first Canadian-built Har- 
vard’s are to come off the production 
line before 1940 ends. 

National Steel Car Corp. at its Tor- 
onto plant is building Westland 
Lysander reconnaissance planes used 
also in the training scheme, as well as 
on active service. Production on this 
plane is to be one daily by October, 
1940. 

Fairchild Aircraft, Ltd., at its Mon- 
treal plant, is building Bolingbroke 
bombers, a modification of the British- 
built Bristol Blenheim bomber. 

Canadian Vickers Ltd., at Montreal, 
is producing twin-engined Supermarine 
Stranrear flying boats, for active serv- 
ice on Canadian coasts and for training 
purposes. This is the largest ship being 
produced in the Dominion. 

In addition to these individual air- 
craft, Fleet, Fairchild, National Steel 
Car, Canadian Car & Foundry, Vickers, 
and the Ottawa Car Manufacturing Co. 
Ltd., Ottawa, are all making parts of 
the Handley Page Hampden bomber 
for assembly at the Montreal and Tor- 
onto plants of Canadian Associated Air- 
craft Ltd. 

Altogether eight Canadian aircraft 


companies, according to Munitions and 
Supply Minister C. D. Howe at a 1 or- 
onto speech on Sept. 4, have in hand 
orders totaling 3,800 planes, valued at 
approximately $125,000,000. He stated 
5,000 planes would be needed for the 
Empire training plan alone. 

One of the main type planes used in 
the British Empire Air Training Plan 
is the twin-engined Avro Anson bomber 
for intermediate training. The air 
training plan called for 1,600 of these 
planes to be supplied as Great Britain's 

Following the disaster in Flanders, 
shipment of these planes could not be 
fulfilled. In fact planes on the high 

back from mid-ocean. By late summer 
Britain was able to send about 300 to 
Canada again, but meanwhile the Cana- 
dian government had gone into the air- 
plane pioduction business and formed 
Federal Aircraft Ltd., Montreal, to pro- 
duce 1,500 Avro Anson bombers in 
Canada. Dynamic industrialist Ralph 
P. Bell of Halifax heads Federal Air- 
craft, with R. J. Moffet, formerly chief 
aeronautical engineer of Canadian Vick- 
ers as general manager. Companies 
producing parts of the Avro Anson for 
the government-owned company are 
Boeing Aircraft of Canada, Vancouver: 
MacDonald Aircraft Ltd., Winnipeg; 
Cockshutt Plow Co. Ltd., Brantford, 
Ont. ; Massey Harris Co. Ltd., Toronto ; 
de Havilland Aircraft of Canada, Tor- 
onto ; Canadian Vickers Ltd., Montreal ; 
Canadian Car & Foundry Co. Ltd., 
Amherst, N.S. Four Federal Aircraft 
assembly plants at Winnipeg, Toronto, 
Ottawa, and Amherst put the machines 
together. The Canadian Avro Anson is 
powered with American Jacobs engines, 
more than 3,000 of which have been 
purchased in the United States. 

Many Change-over Problems 

To change over from British-built 
to Canadian-built Avro Ansons required 
a small army of engineers to translate 
the more than 5,000 blueprints needed 
to make the plane from British to 
Canadian-American engineering conven- 
tions and to figure costs from British 
to Canadian and American currency. 
The entire production of Avro Ansons 
will be the job of Federal Aircraft, with 
the possibility that other types of planes 
needed later may also be entrusted to 
the government corporation. First 
Canadian-built Avro Ansons are 
planned to take the air in March, 1941. 

Canada is now building most of its 
own planes, and that it will continue 
to do so in increasing measure is im- 
plied by the Toronto Financial Post, 
leading Canadian financial weekly, in a 
recent article on Canadian government- 
owned war companies. Says the paper, 
"Federal (Aircraft).symbolizes the new 


and basic defense policy of Canada; do 
it here, with Canadian machines, tech- 
nique and supplies as far as possible: 
with help from the United States if 
essential. That it was a mistake to at- 
tempt to build British-type aircraft in 
this country and to make production 
here absolutely dependent on Britain is 
now a conviction that is general in both 
aviation and government circles.” 

Aircraft not yet produced in Canada, 
but which form part of the equipment 
of the Royal Canadian Air Force in- 
clude British-built twin-engined Air- 
speed Oxfords, British-built Short Sun- 
derland four-engined long-range flying 
boat. British-built Supermarinc Spitfire 
single-seat fighters, British-built Black- 
burn Shark torpedo bombers, Ameri- 
can-built Douglas Digby twin-engined 
bombers (largest plane in use by the 
Royal Canadian Air Force), American- 
built Lockheed Hudson bombers, Amer- 
ican-built Boeing transports. 

No attempt has as yet been made to 
produce airplane engines in Canada. It 
has been under advisement by the gov- 
ernment but so far the cost to start 
such an industry has been felt too great 
for immediate needs. Thus Canada at 
present is importing engines largely 
from the United States, and is under- 
stood to share in orders given to the 
Packard Motor Car Co., for Rolls 
Royce Merlin 1,050 hp. engines which 
have so far been coming from Great 
Britain. Similarly instruments, metal 
propellers, and certain accessories are 
also still largely imported. Rubber 
tires are made in Canada, as the Do- 
minion's time plants have been long 
established as branches of American and 
British companies. A machine tool 
controller to procure machine tools for 
all war industries, including aircraft, 
was appointed late in August. 

Parachutes arc being made for the 
Royal Canadian Air Force by Irving 
Air Chute Ltd., Fort Erie, Ont., which 
has opened a second Canadian plant 
near Montreal, to facilitate production 

While Canada had only the nucleus 
of an aircraft industry’s personnel when 
war broke out, training of all types of 
mechanics has been pushed by various 
federal, provincial and municipal gov- 
ernments. Schools for training air- 
craftsmen for both the industry and the 
ground forces needed for the air train- 
ing plan have been opened throughout 
Canada. Technical schools in all cities 
have established special aircraft me- 
chanic classes, which have operated 
even during the summer holidays. Pro- 
vincial governments have voluntarily 
transferred institutions into aircraft 
mechanics schools, paying wages to the 
student mechanics. The federal gov- 
ernment, in conjunction with the Royal 
( Turn to page 106) 
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AMERICA IMPREGNABLE 

— not behind two oceans, or behind 
walls of concrete and steel, but 
behind a Naval Air Force that none 
will dare contest. 


Factory Training 

(Continued from page 35) 


however, that the boys prefer to work 
as close to home as possible. Brewster 
is also getting men from the Woodmere 
High School, to which instructors have 
been loaned and from a public school 
in Newark. 

These schools operated on a two- 
shift basis during the summer and are 
continuing to hold evening classes for 
adults this winter. As far as possible, 
applicants for evening training are 
chosen front among men who have done 
related work. 

J. L. Rice, Brewster's employment 
manager, has one chief criticism against 
the men in the national defense courses-: 
they are too young to escape the draft. 
He feels that up to the present there 
has been no assurance that men working 
in aircraft plants would not be drafted. 
Mr. Rice believes that men over draft 
age could be found who have assurance 
of being left in the plants once they are 
trained. 

Active Programs at Wright 

At Wright Aeronautical Corporation 
in Paterson, N. J., training is an old 
story. An engine factory is actually 
a large machine shop — and machinists 
don’t grow on trees. It takes longer to 
train a machinist than it does to train a 
pilot. In the past Wright has had four 
different training plans in operation: 
one for its engineers, one for foremen, 
one for its machinists, and another for 
the employees of its customers. 

The most active programs today are 
for the engineers and machinists. About 
132 young engineers are now attending 
basic courses which continue for 10 
months. All classes arc given during 
the day time and arc combined with 
actual work. Under the direction of 
Assistant Personnel Director Walter 
Bishop a well-rounded curriculum has 
been worked out and the corporation is 
convinced that the plan is paying divi- 

The Edison Vocational School of 
Paterson is one of the chief contributors 
to the machinists’ training plan. This 
school has an abundance of machine 
tool equipment and is able to provide 
training on any of the standard ma- 
chines. It is now operating on a 24- 
hour basis, and is giving four weeks 
courses. The first week of each course 
is a general introduction, and the re- 
maining time is devoted to working on 
one machine. Then if the trainee can 
meet the Wright standards, he is em- 
ployed and continues on the one ma- 
chine he has been learning. He is put 
with a skilled machinist for eight or 


ten weeks. During the first week he 
does nothing but watch. Then little by 
little he learns to handle the machine. 
After his training and breaking-in 
periods lie is put on his own. 

As Wright Aeronautical has grown, 
an increasing number of men have been 
needed for engine test and engine assem- 
bly. A number of men for these depart- 
ments have come from the private avia- 
tion schools. When the company’s 
huge plant in Cincinnati is finished, 
thousands of men will be needed there. 
Personnel Director Auser is planning 
to secure many of his apprentices for 
this plant from the trade schools in that 


Pratt & Whitney 

At a time when most of the aviation 
industry wishes it had started its train- 
ing plans some years ago, Pratt & 
Whitney Aircraft of Hartford is reap- 
ing the benefit of its far-sightedness. 
Four years ago, under the guidance of 
Harry C. Smith, it began its appren- 
ticeship classes and now the students 
from those early classes are holding re- 
sponsible jobs in the factory. Appren- 
tices are high school graduates who 
seem to be well qualified. Three years 
are required for the machinist course, 
and four years for the toolmaker course. 
Training is divided between shop work 
and class work. Men are routed through 
many different departments, spending a 
maximum of 12 weeks in each. 

Class work, given in the plant during 
working hours, for which apprentices 
are paid, is supervised by the Connecti- 
cut State Trade School. At the end of 
the first six months an apprentice may 
enroll in the apprentice technology 
course given by the University of Con- 
necticut, which requires six hours of 
evening work per week, plus additional 
home study. These classes are also 
held at the P & W plant with the excep- 
tion of laboratory work at the Univer- 
sity. Three and one-half years are 
needed to complete this course. 

In its rapid expansion, the company 
could not train apprentices fast enough, 
and has also been using a learner plan, 
in which a youngster with mechanical 
aptitude is placed along side a skilled 
man and is taught one job by the old- 
timer. Because of the careful selection, 
and the cooperation of the plant’s ma- 
chinists, this scheme has worked well. 

The entire state of Connecticut has 
been alive to the need for mechanical 
training for some time, and its trade 
schools have been operating on an 
around-the-clock basis. Public schools 
which could take only high school 
students in the day sessions have been 
opened all night to qualified students. 
Such schools have operated in Hart- 
ford, Manchester, New Britain and 
Bridgeport. Pratt & Whitney has sup- 
plied teachers to two of these schools. 


P & W has training for its young en- 
gineers, and also has four hours of 
instruction per week in blueprint read- 
ing and shop mathematics for any em- 
ployees who want to enroll. That 
"training pays” is now a firm convic- 
tion at Pratt & Whitney. 

Training at Martin 

At Baltimore the Glenn L. Martin 
plant has had a carefully work out train- 
ing plan for ten years. Expansion has 
been steady in the past few years and 
Martin has already met a number of 
training problems which other plants 
will be facing this year. 

Under the general direction of Daniel 
W. Siemon. personnel director, a variety 
of training programs are now being 
carried on. Mr. Siemon has worked out 
a close cooperative system with public 
schools in his area which is especially 
noteworthy. The Baltimore vocational 
schools have a two-year course in air- 
craft sheetmelal work, and a two-year 
course for welders and fitting makers. 
Other courses train men for machine 
shop and pattern shop work. 

At the Baltimore Polytechnic Insti- 
tute Saturday morning classes are given 
in blueprint reading and shop mathema- 
tics. Martin engineers serve as in- 
structors. Many of Martin’s own em- 
ployees took the course. Last year 
about 1,400 students took the course. 

At Kenwood High School a night 
school was opened for seniors and for 
Martin employees. Company men again 
served as instructors. Three courses 
are given : blueprint reading, shop 
mathematics and business English. 
Tools and equipment were furnished 
for adult vocational courses operated by 
the City, and the Company has also 
worked closely with numerous, trade 
high schools and given advice concern- 
ing their courses. Martin has even 
employed a number of teachers in the 
plant during summer months so that 
they might become familiar with plant 
operation. Cooperation is given to col- 
leges and engineering schools in the 
Baltimore area, and schools as far 
away as Hershey, Penna., have been 
given helpful advice on aviation courses. 

To train its young engineers, the 
Glenn L. Martin Engineering School is 
now being operated in a down-town 
office building. More than 100 engi- 
neers attend this school full time, for 
which they are receiving pay. Classes 
dovetail closely with the practical shop 
training which Martin engineers get in 
the factory. All in all, Martin is doing 
a highly commendable training job. 

Under the skilful direction of Diaries 
S. Mattoon, Personnel Manager of the 
Curtiss Aeroplane Division at Buffalo, 
factory training methods have been car- 
ried on there for several years. One of 
the reasons that P-40s are rolling out 
(Turn to page 126) 
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IN THE FIRST - OR THE HUNDREDTH - FAIRCHILD M- 62 


Maneuverability and case of control arc outstanding charac- 
teristics of the Fairchild M62 Military Trainer. . . . The 
fact that Fafnir Aircraft Ball Bearings play an important 
part in these characteristics is clear from the blue print above. 
See how the entire linkage of the control system is kept 
positive and chatter-free, yet responsive and frictionless with 
the right Fafnirs at the right spots . . . lettered 
right on the drawing! ■ " Fairchild is another of 
the leading manufacturers who refuse to save 
pennies and use ball bearings of "unknown" per- 
formance. They know that over a hundred minute 


Inspections enable us to say that these bearings arc actually 
flight-tested before flight . . . that the wisdom of using ball 
bearings goes hand-in-hand with the common sense of using 
the best ball bearings ' ‘ To assure yourself that your ship 
will make fiving safe and easy, through thousands of hours 

specify Fafnir Ball Bearings right on the drawings. 
Helpful Fafnir literature and engineering help will 

apply them. The Fafnir Bearing Company, 
Aircraft Division, New Britain, Connecticut. 
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THE IOIsT FAIRCHILD TRAINER 
GOES INTO ACTIVE SERVICE 


Although the Fairchild M-62 Trainer is a com- 
pletely up-to-date trainer in design and construc- 
tion, there is behind it today an impressive record 
of performance and hours in the air, proving in 
practice the worth of this exceptionally rugged 
and thoroughly modern airplane. More than one 
hundred Fairchild Trainers have already been 
delivered to the U. S. Army Air Corps for use in 
training Air Corps cadets, as well as to commer- 
cial schools in the advanced CPTP program. And 
twelve more M-62’s leave the factory every week 
to engage in the serious business of developing 
competent pilots for America in the shortest pos- 
sible space of time! 



FAIRCHILD AIRCRAFT y 


Division of Fairchild Engine & Airplane Corporation 
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Where Are Those Profits 

( Continued from page 104) 


Pennsylvania received 24% of this total 
for furnishing finished or raw materials : 


Fuel Valves 
Turnbuckles 
Safety Glass 


Bolts & Nuts 
Brass Chain 

Bronze Bushings 
Rubber 


Minnesota - Oklahoma - Texas received 
0.2% for furnishing the following: 
Doortitc 

Bronze Bar & Castings 

California received 0.3% of this total 
for furnishing the following: 

Electrical Fittings 
Castings 

Rubber Moulding 

Oregon received 2% of this total for 
furnishing : 

Grade A Spruce 





Canada's Warplane Industry 

( Continued from page 98) 


Canadian Air Force, has started schools 
at St. Thomas, Ont., and Montreal, 
where mechanics and engineers can be 
trained. Every graduate from these 
schools is immediatey placed in some 
airplane plant or flying school as a 
ground member crew. 

Aircraft plants have greatly expanded 
as to factory space since the beginning 
of the war. Just how much space has 
been added is not known, but reports at 
various times during the first year of 
the war show that many plants have 
more than doubled in size, including 
some which were not even finished 
when war broke out. How much of this 
plant expansion will be liable to ex- 
emption for income tax purposes is up 
to a recently created War Contracts De- 
preciation Board which has been 
formed to rule on amounts which may 
be written off on expansion for the car- 
rying out of war contracts. Business 


firms will not be called on to pay income 
tax on full capital expenditures on plant 
and equipment which will have no value 
after the war. 

And of interest to United States air- 
craft industrialists is the fact that Can- 
adian companies by the latest war bud- 
get must pay a minimum income tax of 
30 percent of their, profits, and if those 
profits are higher than the average 
profits of the years from 1936 to 1939, 
the excess profits tax is 75 percent. A 
Board of Referees is being set up under 
provisions of the excess profits tax to 
pass on costs and depreciation claimed 
by firms in completing excess profits 
returns. 

Just how Canada’s aircraft industry 
will fare under these two boards is 
difficult to learn, for there is no doubt 
that much of the plant expansion neces- 
sitated by war orders will be of perma- 
nent benefit to Canada’s post-war air- 


craft industry which by all appearances 
will repeat the history of the automotive 
industry’s expansion after the first 
World War. 


1941 Luscombe 

(.Continued from page 60) 


full cantilever and require no bracing 

The fuselage is a full monocoque 
structure of .032 in. 17 ST. Alciad 
skin, riveted to stamped Dural oval- 
shaped bulkheads. These bulkheads 
during construction arc set up in one 
of the main fuselage jigs that are al- 
ready drilled so that covering skins 
will fit exactly. The sheets of Dural 
have been previously drilled and curved 
on rolling machines and when ready to 
be attached to the bulkhead are clipped 
into place and riveted on with soft 
rivets. The entire rivet job for one 
fuselage takes four men but two hours 
— a remarkable production record. 

The Luscombe landing gear is unique 
and employs only a single oleo and 
spring shock unit inside the fuselage. 
The landing gear is of semi-cantilever 
construction, requiring only a rigid 
metal strip instead of the usual strut 
in the center of the fuselage for the 

A 15-gal. fuel tank back of the cabin 
gives an absolute range 375 miles. 
Useful load is 550 lb. and a 5 cu.ft. 
baggage department provides a space 
for an allowable luggage load of 55 lb. 
The wing loading of the 1941 trainer 
is 8.6 lb. per sq.ft. 

The instrument panel contains all 
standard instruments including an air 
speed indicator. Special consideration 
is given to adapting the panel to blind 
flying instruments and two-way radio, 
the space having been allowed for 
proper installation of this equipment 

The new trainer in lines resembles 
very closely the familiar Models 8A 
and 8B ; this one having taken the 
designation of 8B1. Specifications for 
the ship are as follows: 


Kngiuc .... 
Cruising speed . 
Landing speed . . 


Wing luading. . 

Weight empty . 
Useful load. . . 
Gross weight. . 

Oil capacity. . . 


. 37S miles 
. 15,000 It 
3S ft 


. 535 lb 

1.200 lb 
. ..15 gal 
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Curtiss Propeller 

(Continued from page 43) 


parts that arc made within the plant is 
performed mainly in the machine shop 
so that when each part comes to the 
sub-assembly department, it is ready to 
be put together. 

Large work benches (Fig. 19) are 
used upon which each unit is assembled 
by hand. There is also a great deal 
of testing equipment for making cer- 
tain of the accuracy of operation of 
each one of the individual parts. A 
check is made at each step during the 
assembly and when the unit is complete, 
it is put through a test run and bal- 
anced (Fig. 20) so that it will function 
properly when assembled on the pro- 
peller. When the unit has been com- 
pleted, it is inspected and then sent to 
the finished stores department waiting to 
be placed on the propeller. 

Heretofore the inspection department 
has only been referred to, but because 
of its thorough and complex operation, 
it warrants a separate description. In 
fact, it is almost like a production line 
in itself, in that it follows all the ma- 
terial completely through the plant to 
make certain that at no time have any 
false moves been made that will injure 
the part. The duties of the inspection 
department can best be explained by 
the following five steps. Incidentally 
there is approximately one person in the 
inspection department for every five 
people engaged in direct fabrication of 
the propeller, that is, including all in- 
spection such as receiving, shipping, 
Magnaflux, and heat-treating. 

1. Receiving Inspection whose function 

is to inspect all material coming into 

2. Floor Inspection whose job it is to 


see that detail parts are properly ma- 
chined and heat treated. 

3. Finished Stores Inspection whose 
function it is to see that all finished 
material placed in stock is in accord- 
ance with requirements. 

4. Assembly Inspection whose duty it is 
to see that all assemblies are assem- 
bled and function properly. 

5. Shipping Inspection whose function 
it is to see that all material is prop- 
erly packed and shipped in accord- 
ance with requirements. 


When once all of the finished parts 
have been placed in the finished stores 
department, they are requisitioned out, 
as needed, to be assembled on the pro- 
pellers. In assembly, the first opera- 
tion is to install the slip ring on the 
back of the hub. After this the hub is 
placed on a lathe and the slip rings 
turned so that they are concentric with 
the hub shaft bore. Then the hub is 
mounted on an assembly table and the 

arc assembled onto the blade. These 
operations arc done very rapidly and 
following them the next step is to set 
up the adapter plate to hold the blades 
at a fixed angle while they are assem- 
bled. When this is completed, the pro- 
peller is sent to the balancing pit (Fig. 
10) where the whole unit is balanced. 

The power unit, having been previ- 
ously balanced in the sub-assembly de- 
partment, does not need to be mounted 
on the propeller when the hub and 
blades are balanced. In mounting this 
power unit, the cam is set so that the 
low pitch setting and the high pitch 
setting are correct. After these set- 
tings have been approved by inspec- 
tion, a torque loading is applied to each 
blade by suspending a 100-lb. weight 
from approximately 5 feet out on a 
lever arm and the propeller is operated 
as in normal service to sec if the power 
unit is working correctly. 


After this test has been completed and 
checked, the propeller is dismantled 
(Fig. 11) and sent to the shipping de- 
partment (Fig. 13). Located at the 
far end of the plant, the shipping de- 
partment places the dismantled propel- 
ler into large y-shaped wooden boxes 
which are firmly closed and then sent 
out to the shipping platform. 

In addition to these actual manufac- 
turing operations there are numerous 
functions of the manufacturing depart- 
ment that are aimed at making pro- 
pellers more rapidly and more effi- 
ciently. For instance, a time study is 
made upon each machine and each oper- 
ation and from this the ideal time for 
each operation is figured. A group 
bonus system has been set up which 
pays more if a particular group ex- 
ceeds the efficiency of the group com- 
pared to the time study. Also from 
this time study the maximum rate of 
production of the plant as it exists is 
determined. If the production rate is 
to be increased, then exactly what new 
machines that will be needed can be 
figured out from the time study and 
these additional machines bought or the 
present ones placed on additional shifts. 

Earlier in this article a reference was 
made to the hollow steel bladcd propel- 
lers that are under current production 
by the Curtiss Propeller Division. These 
blades are not made at the Clifton, 
N. J., plant, but are almost completely 
manufactured by the plant at Pitts- 
burgh. The high strength weight ratio 
of these propeller blades as well as their 
ability to resist abrasion has made them 
increasingly popular both in the mili- 
tary and commercial services. Al- 
though the production is not carried 
out in the Clifton plant, the unique 
process by which these are manufac- 
tured is certainly worthy of note and 
by its importance should not be omitted 
from an article describing propeller pro- 
duction. 
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In the method ot manufacture of the 
hollow steel blades, there are some 55 
different operations. The first major 
step in this production is the milling 
of the steel plates. Upon a milling 
table the rectangular, flat plates (Fig. 
23) are given a taper appropriate for 
the blade of which they are to form a 
part. While the taper varies, the aver- 
age tapered plates have a difference in 
thickness from about f-in. to approxi- 
mately A-in. 

After this tapering operation, a cut- 
ting die punches out from the larger 
rectangular plate a section of flat tap- 
ered steel (Fig. 23) having the shape 
and the dimensions that can subse- 
quently be pressed by forming dies (so 
that the greater part of this metal has 
the shape of the cambered side of a 
blade). The rest of this punched out 
piece of metal is shaped to form the 
shank of the blade. A smaller cutting 
die punches out from one of the smaller 
size rectangular tapered plates, a sec- 
tion of flat tapered steel having the 
shape and the dimensions of the flat or 
thrust face of a completed blade. Form- 
ing dies press this punched out metal 
to the form it would have as the flat 
or the thrust face of a completed blade. 
These forming dies are used with a 
large hydraulic press. 

The welding together of these two 
pressings is one of the important ma- 
jor operations in the manufacture of 
the hollow steel blades. Each of these 
pressings has all the spring of chrome 
vanadium steel, and one end is only 
A-in. thick while the other end close 



to j-in. When welded together these 
pressings must make a structure that 
will be '‘hollow" to within J-tn. of the 
tip of the future blade. 

Under these conditions, these press- 
ings must be welded together so that 
both the weld and the metal adjacent 
thereto will have adequate strength for 
all conditions of stresses and strains. 

All welding is done by the atomic 
hydrogen method. Special fixtures hold 
the two pressings while they are being 
welded, so that during the operation, 
the required pitch of the blade form is 
maintained. 

The welded product is then immedi- 
ately electric furnace heated to 1,700 
deg. F. to remove all welding strains. 
The hub or shank end of the blade is 
then turned and the blade rough fin- 

Heat treating is the major operation 
following. In electric furnaces equipped 
with self recording pyrometers the 
welded blades are heated to 1,650 deg. 
F. and quenched in oil. This quench 
required long and expensive study and 
especially designed equipment, before a 
technique was found with which the 
blade could be brought through quite 
straight and without impairment of the 
pitch. Immediately upon withdrawal 
from quench the blade is passed to a 
second electric furnace where it is held 
for three hours for draw at a tempera- 
ture from 1,000 to 1,100 deg. F. 

This heat treatment produces the fol- 
lowing physical properties : clastic limit, 
125,000 lbs. per sq. in.; ultimate 
strength, 138,000 to 145,000 lb. per sq. 




Fig. 22. The blade inspection report titled 


in.; elongation 12 to 15 per cent; reduc- 
tion of area, 57 to 62 per cent. The 
steel in the blade having these physical 
properties, with its proportional limit 
well over 100,000 lb. per sq. in. and the 
average working stress not over 30,000 
pounds. 

Hollow steel blades are designed so 
that the center of gravity of all sections 
falls upon the straight line passing 
through the axis of the blade. The 
hollow construction makes it possible 
by the application of metal within the 
blade to correct the vertical and hori- 
zontal balance. There is a master blade 
used for horizontal balance. The ver- 
tical balance is secured by the use of a 
special cylindrical tube shaped tool. All 
of the parts of this being concentric 
with the axis of the tube, the center of 
gravity of this tool passes through the 
center line of the hub. By using this 
tool as the master blade against which 
each blade is check balanced and sus- 
pending the combination in vertical po- 
sition, error in blade balance can be 
readily adjusted. The hollow steel 
blades can be adjusted for a vertical 
balance through a range of 180 deg. by 
the use of a special method for apply- 
ing metal to the interior of the blade. 
Once the accurate balance of these 
blades has been adjusted at the Propel- 
ler Plant, flight service does not change 
it because the hardness of the steel 
makes the erosion of metal negligible. 

The end gear which is attached at 
the blade root or shank is installed at 
the Clifton plant. This is practically 
the only operation that is performed on 
these blades at that plant, outside of 
inspection and, of course, balancing and 
assembly previous to shipping. 

When the new plant at Caldwell, N. 
J., is completed in early October and 
production is under way, many of these 
operations will be performed in the new 
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Is this the sensible solution 
to instrument landing? 


HE LEARMAT1C is a new in- 
strument integrating a direc- 
tional gyro and automatic 360 de- 
gree radio direction finder into a 
single, direct-reading, visual instru- 

What will it do? 

Will it permit approval of off-air- 
way scheduled airline operation? 
Is it the simplest known method 
of straight-track navigation cither 
to or from a radio transmitting 
station? 

Docs it make every radio trans- 


mitter a range station with an in- 
finite number of beam courses ra- 
diating at any desired angle? 

Docs it provide the fastest method 
of radio triangulation? 

Can it he depended upon to give a 
satisfactory solution to the prob- 
lem of “stacking” aircraft over ter- 
minals in instrument weather? 
Will it appreciably simplify ground 
station equipment? 

Docs it offer unique and excep- 
tional tactical features of military 
interest? 


To everyone of these questions we 
can offer a confident and positive 
''yes*'. However, we do not expect 
the scientific reader to accept these 
claims without additional evidence 
and verification. We urge you there- 
fore to send for our booklet on the 
Lcarmatic presenting a complete 
description of the construction, 
principles of operation, uses, and 
developmental possibilities of this 
newest Lcaradio contribution to the 
safety of flight and accuracy of 
navigation. Then, let us prove its 
performance in the air! 


LEAR AVIA, INC., Dayton, Ohio. Branch Offices: 30 Rockefeller Plaza. New York City (Export) • ’ 1030 North McCadden 
Place, Hollywood. California • Roosevelt Field. Mineola, New York • Beech Airport. Wichita. Kansas . Cable: Learavia, New York 


AVIATION. October. 



10,000 jeel al 



165 miles PER HOUR 


on HKF ROLLER BEARINGS 


The Jour engines on this 
clipper ship are rated at 




I IKE A giant gull riding the waves, this Martin Clipper 
4 moves safely, swiftly and certainly. And a large part 
of this smooth performance is due to the smooth performance 
of ffiDSF Bearings on crankshafts and control pulleys. 

gfiGSIP Bearings are built to Army and Navy specifications. On 
the crankshafts, they not only have the endurance to take the 
surge of power from these Pratt & Whitney Double Wasp En- 
gines, assuring a cruising speed of 165 miles per hour at 10,000 
feet over a range of 3,200 miles, but they also have a one-piece 
retainer which permits ease of disassembly and a complete in- 
spection of all parts. On control pulleys, they’re lightweights, 
have high radial capacity and minimum rim wobble. 


In making bearings for airplanes, SCSiF has the pride that 
comes from making a vital product so well that men whose lives 
depend upon it, select it. «bo 


BALL & ROLLER BEARII 


ESCSF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 



SISTER-SHIPS 


As the United States faces a disturbed world, a new type of ship comes to the United States 
Navy — the Martin PBM-1 — designed to range far and fast in the tireless watch of our far-flung 
coasts. Speeding far at sea, over thousands of miles in a ceaseless vigil, these patrol bombers 
will spot approaching danger and flash their warning back to shore stations or the mighty 
sister-ships of the battle fleet. They can unleash their own thunderbolts in attack, heavy fire- 
power in defense. Aboard are complete living quarters for the crew, for these cruisers-of-the-air 
may spend days at sea, basing at distant ports or on surface tenders. Here, then, are the newest, 
highly mobile outposts of the Navy; truly worthy additions to the defense of our shores. 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND 

crajt Since 1909 


MARTIN 



Financial Outlook 

(Continued from page 51) 


plant recently completed, was valued at 
about $2,000,000. Together with other 
Stinson facilities, the price paid by 
Vultee for all of the properties involved 
appears low. It is likely, however, that 
the significance of this transaction may 
lie elsewhere. 

Divested of the bulk of its properties, 
the Aviation Manufacturing Corp. is 
left only with its Lycoming division. 
For all practical purposes, this engine 
division is the only operating property 
remaining in Aviation Corporation. 

Hence, Aviation Corporation virtu- 
ally becomes an investment trust. As 
already noted, it owns 752,168 shares, 
or about 75 percent of Vultee. In addi- 
tion, it owns $2,422,122.50 in American 
Airlines 4J percent convertible deben- 
tures due July 1, 1941. When converted 
these debentures will give Aviation 
Corporation a 34 percent stock interest 
and control of American Airlines. Such 
ownership could not be lawfully re- 
tained without approval of the Civil 
Aeronautics Board. It is possible that 
this contingency led Aviation Corpora- 
tion to divest itself of properties manu- 
facturing for the commercial air trans- 
port market. 

Not to be overlooked in Aviation 
Corporation’s portfolio is 183,475 
shares, or about 9.5 percent of the capi- 
tal stock of Pan American Airways. 
Sundry other investments are also 
owned by Aviation Corporation, but 
are relatively unimportant. 

Control of Aviation Corporation re- 
poses in Aviation & Transportation 
Corporation, which owns 1,181,801 
shares, or about 29 per cent of the 
former's capital stock outstanding. This 
top holding company, commonly known 
as ATCO, also owns a diversified 
group of other investments, including 
New York Shipbuilding Corporation 
and Auburn Automobile Company. 

It can thus be seen that ATCO and 
Aviation Corporation are now similar 
in character. It would not be surpris- 
ing, therefore, if Aviation Corporation 
were dissolved and its assets distributed 
to its stockholders. In this process 
ATCO would become the sole holding 
company and investment trust. Should 
this be done, each share of ATCO 
would receive, among other things, 
about 1 /10th of one share of Vultee 
and about 1 /25th of one share of Ameri- 

Should Aviation Corporation be dis- 
solved, it would mark the end of a 
company that has experienced one of 
the most turbulent corporate careers 
of all time. 


Back in early 1929, a dozen or so of 
the more imposing investment houses 
offered to the public 2,000,000 shares 
of stock at $20 a share. With this 
abundance of cash, Aviation Corpora- 
tion bought a scattered group of small 
transport lines, one line even went to 
Alaska and another to Cuba. Along 
with its hodge-podge of air lines. Avia- 
tion Corporation also purchased flying 
schools, airplane factories, a motor bus 
line, and a broadcasting station. 

At its peak. Aviation Corporation 
had eighty-odd subsidiaries. There 
were frequent changes in the corporate 
management of this organization, in- 
cluding one wild and widely publicized 
proxy battle. Aviation Corporation has 
come a long way since those early days 
and has seemingly reached a period of 

Slated for simplification as well, is 
the intercorporate structure of Pan 
American Airways System. There are 
fourteen operating subsidiaries of Pan 
American Airways Corporation of 
Delaware, in addition to nine other 
more or less inactive subsidiaries 
along with approximately half-interests 
in Pan American Grace Airways and 
China National Aviation Corporation. 
Tax liabilities of the component units 
have been a burden on the top com- 
pany with the consolidated tax bill for 
1939 amounting to about one-third of 
taxable income. 

F.stimates place tax savings at about 
$300,000 annually through the elimina- 
tion of unnecessary corporations based 
on last year's results. With consoli- 
dated income of $1,984,438 for last year, 
such savings would have added about 
22 cents per share to the $1.41 reported 
for 1939. 

In February, 1940, the company 
offered 525,391 shares of its capital 
stock, upon which it realized $6,250,000. 
Such proceeds were applied toward 
new equipment purchases. The expan- 
sion of the company's operations, how- 
ever, appears to have utilized this 
added capital along with recent earn- 
ings. While $2,820,000 in equipment 
trust certificates were outstanding as 
of December 31, 1939, it is believed 
that the balance of the authorized 
$3,500,000 has since been issued. 

New Lines Contemplated 

Two new lines, one from South Amer- 
ica to Africa, and another branching 
off from the Far Eastern route to the 
Dutch East Indies, are contemplated 
in the company's expansion program. 
These projected routes are believed 
to stand a good chance of obtaining 
approval from the necessary Govern- 
ment agencies as a vital step in 
strengthening the defense of the West- 
ern Hemisphere. 

Since the Association of American 
Railroads confirmed reports that it has 


under consideration a plan calling for 
a nationwide air-freight company to be 
owned jointly by the railroads and air 
lines, considerable speculation has been 
created as to the participation of the 
railroad industry in the future growth 
of aviation. Thus far, the association 
ot rail and radio beam has been an 
unhappy one. 

When the old Transcontinental Air 
Transport, Inc. (predecessor of TWA) 
was formed in 1928, the Pennsylvania 
Railroad invested $502,000 in this en- 
terprise for the purpose of establishing 
a combined rail and air route from 
New York to Los Angeles. The entire 
trip took more than two complete days 
and over schedules which at best were 

As the Atchison, Topeka and Santa 
Fe Railroad operated the western end 
of the train run, it had an agreement 
to sell tickets for this combined rail-air 
service. It wa3 largely because of its 
railroad sponsorship that TWA now 
parallels the route of the Pennsylvania 
and Santa Fe. 

The Pennsylvania found it advisable 
in 1935 to forego its aviation invest- 
ment and stepped out with a sizeable 
loss. The Santa Fe has long since 
stopped selling air travel tickets for 
TWA. Ironically, the Pennsylvania and 
Santa Fe are currently losing some of 
their choice passenger traffic to the air 
carrier they helped create. 

The Kansas City Southern Transport 
Company, Inc., subsidiary of the Kan- 
sas City Southern Railway, has been 
attempting to obtain a certificate of 
convenience and necessity to operate 
an air line, but thus far to no avail. 
More recently, the Seaboard Air Line 
Railway formed Seaboard Airways, 
Inc., to petition for certificates covering 
routes from Boston to Miami and New 
Orleans. The outcome of these appli- 
cations is open to conjecture. 

The Boston & Maine 'Railroad and 
its subsidiary Boston & Maine Airways, 
Inc. were more successful in obtaining 
authorization from both the Interstate 
Commerce Commission and the CAB. 
to operate combined air and rail pas- 
senger service on one ticket covering a 
one-way flight and one-way by rail, 
for points between Boston and Bangor. 
The results of this experiment may 
prove interesting. 

Comprehensive investigations and 
cost studies of air freight operations arc 
envisioned by the interested railroad 
group. The contention is advanced 
that the railroads should enter the air 
freight business on the ground floor 
before it makes serious inroads in 
freight revenues like the air passenger 
service has on rail passenger business. 
The virtually untapped air freight 
market is fraught with tremendous im- 
plications as to its ultimate control by 
the contending transportation agencies. 
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ALL EQUIPPED WITH STAINLESS MANIFOLDS 




T HESE are the principal reasons why 
leading aeronautical engineers have 
adopted U-S-S Stainless Steel as a stand- 
ard material for exhaust manifolds and 
collector rings. This construction using the 
stabilized material, which is not subject to 
intergranular corrosion, has proved itself 
in actual service records of 7000 hours and 
more. Today, the stainless manifold is 
serving successfully as standard equip- 
ment on most of America's famous air- 
planes, both in civil transport and in Army 
and Navy fighting craft. 


U-S-S STAINLESS STEEL 

AMERICAN STEEL A WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
NATIONAL TUBE COMPANY, Pittsburgh 

United Steles Steel Export Compeny, Net* York • ' Scully Steel Product* Compeny, Chicoilo. JI'orcAonrc Distributor! 


UNITED STATES STEEL 



AVIATION. 


117 




Research — Part II 

(Continual on page 41) 


the Smithsonian Institution, and six 
other members who are outstanding 
authorities, appointed by the President 
for terms of five years ; they include Dr. 
Orville Wright, Dr. Vannevar Bush 
(chairman), Dr. George Mead, Dr. 
Edward Warner, Dr. J. C. Hunsaker, 
and Dr. Robert E. Doherty. 

subcommittees on aerodynamics, power 
plants, structures, and materials. To 
the main subcommittees is attached a 
group of fifteen special subcommittees 
on special topics relating to the work 
of the main committee. All these com- 
mittees are made up of experts in their 
fields, from the military services, from 
other government agencies, and from 
civil life. The function of the com- 
mittees is to prepare the research pro- 
grams of the NACA as a whole. 

The actual conduct of aeronautical 
research is in the hands of the director 
of aeronautical research, Dr. George 
W. Lewis, who has made notable con- 
tribution to the aeronautical sciences 
during the past - twenty years. Dr. 
Lewis is recognized all over the world 
as a leader in aeronautical research. 
The first-rank position attained by 
American aircraft and engines— both in 
commercial and military fields — owes 
much to his work. 

The secretary, John F. Victory, di- 
rects the administrative work of the 
NACA. His broad knowledge of gov- 
ernmental procedure and experience 

creation in 1915, have been a material 
influence in the efficient functioning of 
the organization. 

As of the first of this year a new 
office has been established under the 
committee, that ot the coordinator of 
research. Its purpose is to maintain 
close liaison with all organizations, gov- 
ernmental and private, that operate re- 
search facilities. An important part of 
the job is "the stimulation of all aero- 
nautical research in scientific and edu- 
cational institutions to supplement re- 
search in government laboratories." 
With this in mind, an extensive survey 
has been made of the potential research 
capacity of the United States. Most 
of the universities that have any equip- 
ment or personnel suitable for any 
aeronautical or allied research have been 
visited and their facilities tabulated. As 
a parallel project, the Army, the Navy, 
the NACA laboratories, and many air- 
plane and engine manufacturers have 
been contributing lists of problems suit- 
able for research in educational institu- 
tions. Under the direction of the com- 
mittee and its subcommittees, work is 


now in progress to set up research 
projects in many educational institutions 
that heretofore have not been partici- 
pating directly in aeronautical work. As 
corollary to this program, the NACA 
is cooperating very closely with all 
branches of the aviation industry. 

The same sort of program is being 
worked out for the new National De- 
fense Research Committee. Although 
it will probably not engage in research 
in its own laboratories as does the 
NACA, it will carry the cooperative 
research idea much further. Funds 
will be available to spend for needed 
research in university and industrial 
laboratories. As an executive agency, 
it is empowered to enter into contracts 
ior research of all kinds for mechaniza- 
tion and instrumentation of the nation's 
fighting forces. 


There is nothing like a national 
emergency to bring out the inventors. 
Hundreds of letters are being received 
every day in various government agen- 
cies, describing ideas and inventions 
all the way from trick cotter pins up 
to death-ray devices allegedly capable 
of blasting battleships out of the water 
or airplanes out of the air, at 100-niile 
distances. Among the various ideas that 
are suggested, there are undoubtedly 
many of real significance. Among a 
thousand impractical ideas there may 
be only one that makes any sense, but 
that one may be so important that we 
cannot afford to overlook it. The 
Patent Office is working very closely 
with the research committee. An in- 
ventions council is being set up within 
the framework of the Department of 
Commerce to look over carefully all 
ideas that are submitted and to do some 
preliminary weeding out before they 
reach the patent application stage. The 
council is to be made up of fifteen engi- 

up by Charles F. Kettering. 

Of such are the tasks that have been 
assigned to the National Defense Re- 
search Committee. No one knows yet 
how far its work may ultimately ex- 
tend. We will probably not know the 
full story of its activities until long 
after the present emergency has passed, 
for obviously much of the work being 
done is of such a confidential nature 
that it must be kept strictly olf the 

We do know, however, that whatever 
this committee is doing, its work has 
been placed in capable hands. When 
the President made his appointments he 
selected the best men in the field to 
assist Dr. Bush. Top people in the 
fields of physics and chemistry and eco- 
nomics have been drafted for the job. 
Dr. Richard C. Tolman, dean of the 
Graduate School of California Institute 
of Technology, has been appointed vice 


chairman. The rest of the committee 
includes Rear Admiral H. G. Bowen, 
designated by the Secretary of the 
Navy; Conway P. Coe, U. S. Com- 
missioner of Patents; Karl T. Comp- 
ton, president of Massachusetts Institute 
of Technology ; James B. Conant, presi- 
dent of Harvard University; Frank B. 
Jewett, president of the National 
Academy of Sciences; Brigadier Gen- 
eral G. V. Strong, designated by the 
Secretary of War. Dr. Irvin Stewart, 
of New York, has been appointed secre- 
tary of the committee. Headquarters 
have been set up in the office of the 
Carnegie Institution of Washington. 

Although the National Defense Re- 
search Committee is concerned chiefly 
with research on weapons of war and 
not their production, it is working in 
the closest sort of cooperation with the 
Advisory Commission to the Council of 
National Defense. It is cooperating 
with many other governmental and 
private agencies on a wide range of re- 
lated problems. For example, its work 
is geared closely with that of the Na- 
tional Academy of Sciences and the 
National Research Council. These two 
quasi-fcderal agencies are advisory 
bodies, whereas the National Defense 
Research Committee is an executive 
agency empowered to encourage and 
support necessary research on highly 
confidential matters. To be sure, some 
of the work of the National Academy of 
Sciences and the National Research 
Council is of a confidential nature, but 
their primary functions arc to deal with 
advances on broad scientific and tech- 
nical matters. Their work will, how- 
ever, be coordinated with that of Dr. 
Bush's new committee. 

War places a great strain on the 
health and welfare of all individuals. 
In order to assure that American 
citizens will be physically fit for what- 
ever responsibilities they face in the 
defense program, research on problems 
of health and public welfare is being 
coordinated by Miss Harriet Elliott, 
member of the National Defense Ad- 
visory Commission in charge of Con- 
sumer Protection. Four government 
agencies are cooperating. A coordina- 
tion committee has been appointed, 
which includes Surgeon General 
Thomas Parran, to direct activities in- 
volving public health; Miss Catherine 
Lenroot, chief of the Children’s Bureau, 
Department of Labor, to direct activi- 
ties dealing with child welfare; Arthur 
J. Altmeyer, chairman of the Social 
Securities Board, to direct general ac- 
tivities in this field; and Dr. M. L. 
Wilson, director of Extension Service, 
Department of Agriculture, who will 
concern himself with general food prob- 

Thus, research of all kinds in 
America prepares to drop its normally 
peaceful habits and gird for war. 
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Whether you need standard pack- 
ing or specially designed engine, 
strut, propeller or any other 
type of packing, Johns-Manville 
can fill your needs exactly. 

LONG EXPERIENCE— For more than 60 years 
Johns-Manville has been developing and 
manufacturing industrial packings anti gas- 
kets. For many of these years they have 
served the aviation industry — continually de- 
veloping new and better materials to meet 
increasingly exacting demands. 

DEPENDABLE, HIGH-QUAUTY MATERIALS -Cut 
gaskets— molded shaft and propeller-blade 
seals — special molded strut packings— these 
are but a few of the J-M Packings used 
by leading aviation engine and parts manu- 
facturers. Many of these packings utilize the 
new synthetic oil-resistant rubbers. And all 
Johns-Manville Packings have proved their 
ability to combine maximum operating effi- 
ciency. dependability and long life. 


PROMPT DELIVERIES — Johns-Manville’s man- 
ufacturing facilities and accurate control of 
production assure uniform high quality and 
prompt delivery anywhere in the country. 


ENGINEERING-RESEARCH SERVICE— The com- 
plete facilities of the J-M Packing Research 
Laboratories are always available for the de- 
velopment of special materials to meet any 
specifications. Johns-Manville Engineers will 
be glad to help solve any unusual packing 
problems that you may have. 


For full details on the complete line of J-M 
Packings and Gaskets for the aviation industry, 
as well as information about the J-M Packing 
Engineering Service, write to Johns-Manville, 
22 East 40th Street, New York, N. Y. 


EB Johns-Manville PACKINGS & GASKETS 

FOR THE AVIATION INDUSTRY 
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Goodyear Blimps 

[Con tinned from page 49) 


ai one time they may cruise for 45 
min. at $5 each. The flights begin 

and are operated without profit to the 
Goodyear company. There is a good 
deal of pleasure in this type of flying 
and. as the ship floats along at 40 
miles an hour, there is no pronounced 
sense of motion — just a faint roll from 
side to side, or a slow rise and fall 
as the craft passes through different 
air currents. The cabin, or gondola, 
holds 6 passengers in comfortable, bus- 
like chairs. In front sits the pilot, in 
an armchair, with a wheel at his right 
hand for controlling climb or descent. 
His feet rest on a pair of pedals, for 
steering. Above the forward window 
is a row of control knobs that resem- 
ble electric fuses and which are used to 
control the distribution of helium gas, 
to make the ship more buoyant in 
the nose or stern as may be necessary 
to compensate for atmospheric changes. 
At the pilot’s left hand is the throttle 
for the two engines, suspended on 
each side of the gondola, while before 
his eyes there are many instruments 
including the compass, altimeter, air 
speed indicator, fuel gauge, oil pres- 
sure, etc. From a hook above the 
window hang a set of radiophones, 
for each ship is equipped with a 
two-way radio and maintains ground 
contact at all times. The dirigible 
usually cruises at an altitude of 1,500 
ft. and the panoramic view spread 
below is ever an awe-inspiring spec- 
tacle to the novice. 

To get the small ships into the 
air a ground crew of some fifteen 
men is needed. When he is ready to 
rise, the pilot signals and the crew 
swings on the handrails along the 
outside of the gondola. They bounce 
the craft on and off the ground sev- 
eral times, letting it rebound from the 
powerful spring attached to the land- 
ing wheel. After three or four of these 
bounces the "up” signal is given and 
each man of the ground crew heaves 
into the air with his full strength and 
the dirigible soars aloft. 

Non-rigids make no ambitious claims 
to long distance flying, although the 
Naval C-2 flew 2,200 miles from New 
York to Cape Charles Light and re- 
turned in 33 hr. and 6 min. The De- 
fender cruised from Akron to Miami 
with one intermediate stop, 1,240 miles, 
and smaller Goodyear ships have sev- 
eral times made flights of 500 and 600 
miles. The best record in speed per- 
haps ever made by a Blimp was at- 
tained by the Puritan which flew 


from Akron to Langley Field, Va., 
covering the 425-mile trip in 5 hr., or 
better than 80 m.p.h. 

These small dirigibles have been 
more fortunate than most aircraft, 
meeting most of the hazards of weather 
in the United States, Canada, Mexico 
and Cuba — riding through wind, hail, 
snow and sleet storms and out of the 
menace of fog, although the company's 
policy is not to send a ship aloft in 
bad weather except in an emergency. 
Only when a Blimp has been dam- 
aged enough not to be rebuilt is its 
name stricken from the rolls. Latest 
of these was the eleven-year-old Puri- 
tan which had carried 95,000 passen- 
gers, flown more than 600,000 miles — 
an unusual record for a non-rigid air- 
ship — before being caught in the hur- 
ricane that flashed through New Eng- 
land in September, 1938. The airship 
Vigilant was taken off the list in 193C 
when it flew into a mountain side in a 
dense fog in northern Alabama. 

Goodyear built a large airship dock 
at Wingfoot Lake, near Akron, dur- 
ing the war, large enough to accomo- 
date five Blimps at a time. The com- 
pany erected docks alongside its plants 
at Gadsden, Ala., and Los Angeles, 
Cal., and one at Pal-waukee Airport, 

An interesting development in 1931 - 
32 was a diesel-type motor of Packard 
design, 225 hp., which was success- 
fully installed on the Defender. Oil- 
burning engines of this type will re- 
move the last item of fire hazard 
from lightcr-than-air craft The small 
ships also proved useful in testing the 
gelatin-latex fabric which had been 
developed for the gas cells of the U.S.S. 
Akron and Macon, replacing goldbeater 

Three forms of advertising by 
Blimps — neon signs for night flying, 
advertising streamers for day flights, 
and powerful loud speakers — have at- 
tracted wide attention. The neon 
characters are 6 ft. high by 4 ft. wide, 
weigh 650 lb., consist of a maze of 
glass tubes, and each unit can form 
any number or any letter of the alpha- 
bet. There are ten of these units and 
they can be attached to the bag of a 
dirigible in 15 min. While in the 
air, an automatic mechanism spells 
out the message, one word at a time, 
and is operated from a perforated tape, 
similar to that used in player-pianos, 
which can be so adjusted that it will 
repeat the message over and over 
again. New tape can be prepared 
while in flight, on a special machine 
similar to a typewriter, and different 
messages flashed at will. The steam- 
ers used in the daytime consist of 
characters 8 ft. high and up to 450 ft. 
long. As the Blimp gets into the 


air this floating sign is held in a 
horizontal position by the slip-stream 
from the motors. The loud speakers, 
called “Cloud Speakers,” operate effec- 
tively up to 1,500 ft. and in addition 
to their advertising uses have aided 
police in directing traffic at bottle-neck 
spots. The neon signs and streamers 
can be read a mile away. 

Of the 19 pilots in active duty with 
the fleet, three have been flying since 
the World War. Captain J. A. "Jack" 
Boettner, Chief of Airship Operations, 
with more than 10,000 hr., is a veteran 
balloon and airship pilot and is the 
holder of the first airship pilot’s license 
issued by the U. S. Department of 
Commerce. He was instructor at 
Wingfoot Lake during the war, break- 
ing in hundreds of Army and Navy 
men as pilots of balloons and airships. 
The average number of hours in the 
air for Goodyear pilots is in excess of 
5,000 and the flight personnel have 
averaged better than 11 years as 
licensed pilots, and made 40 Atlantic 
crossings on dirigibles while in train- 
ing. Eight arc officers in the Naval 
Reserve and are available for duty with 
the fleet in an emergency. 

The first step in training a lightcr- 
than-air pilot is the free balloon. Each 
novice must become a licensed balloon 
pilot before receiving training on air- 
ships — as an airship becomes a free 
balloon and is handled in exactly the 
same manner should its engines stop. 
Balloon training is conducted at the 
company’s Akron base by men with 
race victories to their credit. In addi- 
tion to air-training, the student is re- 
quired to pass ground school courses 
of extreme rigidity and usual courses 
on engines, navigation, aerodynamics, 
etc., must be supported by aerostatics, 
chemistry of gases, airship design and 
maintenance, and fabric construction. 

Tasks performed in peace-time by 
the Blimps include locating of forest 
fires, photographic and rescue work, 
spraying for insect control, police scout- 
ing and traffic directing, surveys, and 
map and movie making. During the 
World W'ar no convoy was attacked 
when guarded by an airship and in the 
seventeen months prior to the Armis- 
tice, British airships sighted 49 sub- 
marines and successfully attacked 27 of 
them ; they convoyed 2,000 surface 
vessels and carried out over 9.000 anti- 
submarine patrols — and from Jan. 1 to 
Nov. 11, 1918, there were only nine 
days in which these ships could not fly 
because of bad weather. Both sides in 
the present World Conflict are using 
lighter-than-air craft effectively. Act- 
ing as an aerial listening post — for the 
Blimp can hover over a given spot — 
carrying of infra-red optical range lo- 
cating apparatus, map-making, photog- 
raphy and related work are among 
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continue to gamble 
with slotted head screws? 

Here’s what a changeover to Phillips 
Recessed Head Screws has accomplished 
for thousands of firms manufacturing air- 
craft, automobiles, electrical goods, furni- 
ture, plastics, etc. 

SAVED the difference in time between 
using hand drivers and power drivers. 

SAVED the cost of refinishing screw- 


ing few 


SAVED money by m 
smaller (low-priced) si 

SAVED time wasted when s< 

split. 

a stronger 
job with more sales appeal. 

Users reporc an average sav- 
ing of 50% with Phillips. 

Get full information from 
one of firms listed below. 


i illips Screws gi 
>nal bonus in 



RECESSED HEAD SCREWS 



PROVED 


... to bring you 
an important margin 
of safety! 


40° BELOW ZERO! i n suit - Arctic temperatures, 
this RCA Model AYR-13 receiver had to prove its ability to 
"take it” . . . and perform perfectly! Through a dozen tests as 
tough as this, the AVR-15 came out with flying colors! 


Here's Airline Safety 
in a Light Plane Receiver 

at only $9950 


Mj, 



131° FAHRENHEIT AT 95^ HUMIDITY! 

As hot as the steaming jungle at its worst! And 
the AVR-1S still performed perfectly for hours 
without dangerous overheating! 


RCA MODEL AVR-15 

with Separate Traffic Control Channel 

H eke, at the price of a "bargain-quality” 
radio, is a real quality-radio bargain! 
KCA-built, CAA-approved, ami tested 
under conditions which would quickly pul 
a dressed-up broadcast receiver out of com- 
mission, the RCA Model AVR-15 brings 
you extrti ruggedness, reliability and effi- 
ciency, for uncompromising safety. . . plus 
the convenience of a separate Traffic Con- 
trol Channel! Just a snap of a switch shifts 
your receiver from Tower frequency to 
Beam frequency . . . instantly. No dial- 
twiddling. No lost time. You need not take 
your eyes from your flying! 

Y'et the RCA AVR-15 is yours for only 
$90.50, for operation from light, compact 
"B" Batteries! With 6- or 12-volt Vibrator- 
Type Power Supply, it’s only $1.33.50. 

Don’t buy any aircraft receiver until 
you’ve seen how much rxlra quality anil 
performance RCA can give you for so little. 
Write today for literature —now, before 



SHOCK TEST. 100 free falls from heights of 
6" to 18". without shock mountings of any kind! 
Tests like this prove the AVR-15 can take the 
brunt of rough treatment day after day and not 

VIBRATION TEST. Prolonged vibration is 
somethingevery light -plane receiver must meet in 
service. This test, far more severe than any actual 
conditions vour receiver will ever meet, proves 
the AVR-15 will stand up indefinitely with- 
out breakage, loosening, or circuit-component 
changes, at vertical accelerutionsas high as IOC's! 


For Dependability, it pays to use the tubes preferred by most 
airports and-pilots — RCA RADIOTRONS 
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BEECH AIRCRAFT CORPORATION * 6411 CENTRAL AVENUE * WICHITA, KANSAS 
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Ryan School 

( Continued from page S3) 


criticized. But in this instance their 
judgment was such that they put the 
general welfare ahead of any such con- 
sideration. The success of the pro- 
gram has been such that it becomes a 
great encouragement in times like these 
when many are prone to believe there 
is a general lack of old-fashioned 
American intestinal fortitude and fore- 
sight 

ft is also a tribute to the civilian fly- 
ing schools of this country that they 
have successfully met the challenge. 
In this respect we can consider our 
civilian schools as a first line of de- 
fense for the United States. So it is 
important that we examine that line of 
defense In order to appraise its present 
strength and future possibilities. 

With one exception tjie Ryan School 
of Aeronautics is typical of .-the nine 
commercial flying schools now conduct- 
ing the Army's primary flight training 
program. The exception is that Ryan 
has served as the proving ground for 
the adoption of the low-wing mono- 
plane primary trainer. This move 
marks a departure from a 30-year pre- 
cedent of biplane primary trainers. 

We are especially proud that the 
trainer selected for this purpose was 
our own Ryan S-T which had already 
made a name for itself in private flying 
circles as well as in many commercial 
flying schools. As adopted by the Army 
Air Corps, following extensive flight 
testing at Wright Field, the Ryan is 
designated the PT-20 and incorporates 
a number of refinements from the previ- 
ous models. The Ryan monoplane 
trainer speeds up the transition stage 
from primary to advanced training for 
two reasons. First is that the Ryan has 
higher performance than older type 
training planes. It is unusually re- 
sponsive to the controls and so tends 
more nearly to approximate the planes 
of higher performance to which the 
primary pilot advances when he is 
given advanced training. Then this 
low-wing monoplane trainer produces 
pilots who adapt themselves more read- 
ily to the low-wing monoplane types 
which are now practically standard for 
all classes of military combat planes. 

Like other commercial flying schools 
now cooperating in the Army pilot 
training program, the Ryan School of 
Aeronautics is continuing to conduct 
its civilian activities. Coordinated with 
the Army cadet program at the Ryan 
School of Aeronautics are civilian 
flight, mechanic, and engineering 
courses, a sheet metal course for air- 
craft workers, and a CAB flight in- 


structor standardization course which 
is preparing instructors to teach the 
advanced CAB training program. A 
pre-requisite of this standardization 
course was that the school giving it 
must be engaged in Air Corps primary 
training work with Air Corps approved 
instructors and equipment. The ad- 
vantages of this will be obvious in that 
it insures that the graduates of the CAB 
advanced course will be trained to mili- 
tary standards and so represent a 
trained reserve pilot reservoir in the 
event of a great military emergency. 

It was not an easy matter to under- 
take the Air Corps cadet training pro- 
gram. Housing facilities for the cadets 
had to be provided. This was done VP 
the erection of unit-type barracks near 
the field and overlooking both the field 
and the bay. These barracks were 
complete with kitchen, mess hall, and 
recreation room, constituting a minia- 

Then it was necessary to obtain 
additional field facilities. Lindbergh 
Field, base of the Ryan School, could 
not carry the entire load of an addi- 
tional intensive training program. This 
problem was solved by buying and leas- 
ing two suitable auxiliary fields for 
training work, removing most of the 
cadet flying from the Lindbergh Field 

A further problem was provision of 
instructors. This was solved through 
selection of commercial flight instruct- 
ors, many of whom had originally re- 
ceived their training in the Ryan com- 
mercial school or who had been operat- 
ing Ryan training planes at civilian 
schools. These men, along with a group 
of instructors from the Ryan school 
staff, were sent to Randolph Field for 
standardization training in Army flight 
procedure. Following their return to 
our school this original group has given 
such standardization training to other 
instructors from time to time, thus in- 
creasing the staff to 37 men who have 
completed the Army Air Corps in- 
structor's course. This involves giving 
each instructor about 25 hours of flight 
instruction before putting him to work 
on cadet training, regardless of the 
amount of experience he may have had 
prior to that time. It is anticipated 
that future needs for instructors can be 
met rapidly by this process of "stand- 
ardizing" commercial instructors to 
Army flight methods'. 

Now that the-Air Corps program has 
been further expanded, to provide for 
primary training oi 7,000 cadets annu- 
ally. Ryan facilities have been enlarged 


to meet the need, just as is being done 
by all nine of the civilian schools oper- 
ating under the program. It is com- 
forting to consider the relative speed 
and ease with which these schools have 
doubled their facilities. And it is safe 
to say that this same process can be 
continued further if the need arises, 
so that we can train 14,000 instead of 

7.000 cadets annually within another 
year or two. And, given a three- to 
five-year program, which would match 
the expansion of manufacturing activi- 
ties, the commercial schools can raise 
the ante to 28,000 pilots, and then to 

56.000 pilots a year, or more if needed. 

An example of the mechanics of this 

expansion is found in the figures on 
Ryan training activities. For the past 
year we have taken a new class of 35 
cadets every six weeks, but now are 
receiving 65 cadets every five weeks at 
the San Diego training detachment 
alone. In addition to this. We have built 
an entirely new school at 'Hemet, Calif., 
which will enroll 70 cadets every five 
weeks. This actually represents a five- 
fold increase over our 1939-1940 sched- 
ule. The Hemet school, now under con- 
struction, includes two hangars, each 
140x150 ft., an administration build- 
ing, Army office building, medical build- 
ing, instructor's office, two classrooms, 
and six laboratories. There are also 
eighteen housing units under construc- 
tion, each of which accommodates eight 
cadets, or a total of 144 cadets. A large 
mess hall, including kitchen and can- 
teen, as well as a cadet lounge, is also 
being provided. There will be other 
facilities such as barber shop and store. 

modation to the personnel. 

The present Army pilot training pro- 
gram— to produce 7,000 pilots per year 

commercial schools on a greatly ex- 
panded basis. A total of 1,292 students 
will enter these schools every five 

student cadets will graduate and be 
sent on for basic, advanced, and spec- 
ialized training to one or more of the 
three Army training centers at Ran- 
dolph Field, Texas: Moffett Field. 
Calif.; or Maxwell Field, Ala. The 
over-all pilot training program is ac- 
complished in four phases, including ten 
weeks of elementary training, ten weeks 
of basic training, ten weeks of ad- 
vanced training, and five weeks of 
specialized training in combat types. 
Thereafter the cadet is graduated to a 
service squadron and receives addi- 
tional flight and military training as a 
part of his regular army duties. 

At Ryan our schedule provides that 
the lower class shall fly between 8 a.m. 
and noon, while the upper class attends 
ground school lectures. In the after- 
noon the upper class flies from 1 p.m. to 
(Turn to page 126) 
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Standard Army & Navy approved CECO fuel pumps have CECO 
patented relief valves balanced for INLET DEPRESSION, 
SUPERCHARGER PRESSURE and INLET PRESSURE. They may be 
used with any make of booster pump or tank pressure system. 



SOUTH MERIDEN CONNECTICUT U.S.A. 

Cable Address: “ Cheveco " 
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Snow Cruiser’s Pickaback Plane 


. . . controlled with 


American Tiger Brand 
Aircraft Strand and Cords 
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AMERICAN STEEL & WIRE COMPANY 



UNITED STATES STEEL 
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QUESTIONS 

I . What are the desirable qualities of an aviation gasoline? 
1. What physical characteristics are essential In order that 
an oil may give proper service In an aircraft engine? 

3. What is the significance of pour point in an oil? 

4. Why is automotive gasoline not suitable for use in air- 
craft engines? 
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R EMEMBER when it took three or four of the huskiest boys on the 
field to "wind 'er up" on a cold day? Human energy was stored 
in a flywheel to be delivered effectively to the engine. 

Such things are far simpler today. A cartridge is slipped into the breech 
— the pilot touches a switch — and smooth, powerful torque is applied 
to the engine by the Breeze Cartridge Starter. Under the most difficult 
starting conditions, the Cartridge Starter delivers the same high-speed 
cranking motion, no matter how frequently used. 




Circuit Electrical Connectors ■ Flexible Shielding 
Conduit and Fittings . Conduit Junction Boxes . 

Containers . Internal Tie Rods . Propeller Pitch 
Controls . Elevator and Rudder Tab Controls . 
Flexible Shaft and Cate Assemblies . AeroRex 

Rounds Counters . Radio Tuning Units . Generator 
and Ignition Filters . Engine Primers, Single or 
Multiple . Fuel and Oil Tonks . Exhaust Gos 
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to send a letter on the first trans-continental air 
mail flight, just 20 years ago last month. 

82 hours lime . . . flying by day, going by rail at 
night. . . a far cry from the fraction-of-a-day, fraction- 
of-lhe-cost service we have today. 


An amazing change in both planes and accessories 
has made this improvement possible; and with this 
change, the standard for Control Cable has grown 
increasingly higher. But, because Roebling keeps 
pace with tho requirements of the Industry for 
Control Cord, you will find it is still standard 
equipment on a large percentage of planes carry- 
ing the nation's mail. 

JOHN A. ROEBLING'S SONS CO., TRENTON, NEW JERSEY 
Roebling Aircraft Products are available either tinned, 
galvanized or Stainless Steel, in regular or preformed 



KEEPING PACE WITH AN INDUSTRY WHOSE 


WATCHWORD IS PROGRESS 


MASS PRODUCTION 






Requisitions and orders are filled in less time, with 
fewer errors, and stocks are carried on less floor space. 
Inventory taking is simplified. The cost of handling 
stock is reduced. Tool losses are practically eliminated. 
Fire hazards are minimized. 

Lyon Steel Storage Equipment lasts indefinitely. Chang- 
ing conditions do not affect its value, because it is quickly 
adjustable to growing volume or new requirements. 

The qualities of convenience, strength, durability and 
economy, which have made Lyon Equipment the choice 
of masters of mass production, are characteristic also 
of other Lyon Products . . . tool cribs, shop boxes, tool 
toters, shop benches and other equipment that steps up 
production efficiency. Moil coupon for detailed infor- 
mation on Lyon Steel Storage Equipment and practical 
survey service. Lyon Metal Products, Incorporated, 
Aurora, Illinois. 




LYON c 

SHOP EQUIPMENT fj C 
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LYON METAL PRODUCTS, INCORPORATED, . 


LYON METAL PRODUCTS, INCORPORATED | 

5810 River Street. Aurora, Illinois a 

Alio dite on item! checked : C Steel Zksrk Benches . □ Shop ® 
Certs i □ Steel Shelving, G Steel Lockers. 

Address _ 
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1941^^ all-metal 
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PERFORMANCE AND 
SPECIFICATIONS 




As a contribution to national defense pre 
'ALL-METAL Trainer, priced within the 
flying enthusiast. Built of the finest airc 
buy, the new 1941 Trainer, available for 
Ithe greatest value the industry has eve 
lihis sturdy, beautiful high-performance 
market. Fly it and you'll buy it. 


WCST TRENTON* NEW 


IHIIIII 



TRAnsconnncnTAL & wcstcrii air, inc. 


"We have used spark plugs for the past ten years in 
our aircraft engines and these plugs have given satis- 
factory service. 

"We have used B^ plugs in our Douglas DC-2 and DC-3 
airplanes since these airplanes icere first placed in our 
service, and are now using them in our new Boeing 
Stratoliners. 

"Your entire organisation should be complimented on 
their continued ability to produce a spark plug that has 
always been a leader in the industry 


THE B<3 CORPORATION 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 


136 WEST 52nd STREET, NEW YORK, NEW YORK 







maintained is a factor of prime importance in 




KESTER SOLDER COMPANY 



KESTER 

CORED SOLDERS 
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GETTING A JOB 
IN AVIATION 

By Carl Norcross 

Assistant Editor of Aviation 

374 pages, illustrated, $2.50 





This hook can help you: 
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SPECIAL 4 to 24 MONTHS 
AVIATION TRAINING 



fed) 1£rt\ss National Defense 






Non-Met allies 

FOR ELECTRICAL, THERMAL AND MECHANICAL INSULATION 
Three completely equipped fabricating shops; 

Valparaiso, Indiana; Toronto, Canada; 
jnthTS. On and Newark, Delaware insure 

I W +0 • A prompt delivery wherever 

you are located. 




MICABOND 


VULCANIZED 

FIBRE 

VULCOID 

CELLULAK 



The Continental-Diamond Laboratory stands ready to 
help you fit these materials to your insulating tasks. These 
Continental-Diamond materials offer an unusual combina- 
tion of desirable properties, many of which can be 
varied, in manufacture, to suit the exacting requirements 
of your specific problem. 

( 3cm£me#M Co. 

N EWAR K .DELAWARE 

In Canada 

DIAMOND STATE FIBRE COMPANY OF CANADA LTD. 

3 SO Eastern Aye.. Toronto. Canada 


B*A*30 

B*A*30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 
than other airfoil fabrics. Inquiries 
from dealers and manufacturers will 
receive prompt attention. 

WELLINGTON SEARS COMPANY 5L w v?.lc'» 

AIR SUPPLY CO. 

IREDOUW AEROMOTIVE CORP. 

Municipal Airport, Koniu City. Miner] 

THE GENERAL AIRCRAFT SUPPLY CORP. 


Precision 



Precision marks every step in the manufacture 
of our original-equipment pistons for aircraft 
engines. You are assured of uniformly high 
quality, procured by precision — in the making 
of laboratory-controlled alloys, in foundry and 
heat-treating operations, and in the pains- 
taking workmanship of a seasoned crew of 
experts operating up-to-date equipment. ... We 
are prepared to meet your most exacting speci- 
fications in material and design, and to serve 
your piston needs completely and promptly. 

RAY DAY PISTON CORPORATION 

Original Equipment Exclusively 
West Warren at Walton • Detroit, Michigan 





It is significant that the Fairchild Trainer M-62 . . . 
built to fulfill the uncompromising requirements 
for military primary trainers . . . utilizes Haskelite 
Aircraft Plywood for wing covers and Haskelite 
Duramold for curved center section spars. 
Haskelite Aircraft Plywood makes possible a 
wing panel covered by a single piece of plywood 
. . . produced in curved forms ideal for best aero- 
dynamic construction, and eliminating all joints 
and seams in main part of upper surface of wing. 
The consistent use of Haskelite Aircraft Plywood 
in ships designed to meet exacting military 
trainer specifications, emphasizes that whenever 
plywood for any structural feature is desirable, 


Haskelite is the unchallenged leader. Its strength- 
weight ratio is far higher than metal ... it readily 
takes curved forms suited to aero -dynamic con- 
struction . . . and it requires far less time to man- 
ufacture to equivalent smoothness, install and 
maintain. Haskelite is superior to U. S. Govern- 
ment Specifications No. AN-NN-P511 and 
British Specifications 5V3. 

Write our engineers for full details. 


Panels slocked on West Coast by Western Hardwood 
Lumber Co., 2041 E. IStH St.. Los Angeles. Calif. In 
Canada: Railway & Power Engineering Corp., Ltd., 
Toronto; Montreal; Winnipeg; Hamilton; Vancouver. 


HASKELITE MANUFACTURING CORPORATION 

208 West Washington Street, Chicago, Illinois 






"A million times per hour"- ■ ■ hour after hour 
without a miss ■ • • tticCfo n&t4*ia£, exp-ec&d 
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THE CULVER CADET 

The Culver Cadet is a "step-up" airplane that is 
a sure cure for "airport paralysis." It is a plane 
for pilots that have somewhere to go and want 
to get there in a hurry. 

The Culver Cadet is already breaking records for 
performance, safety and economy in its power 
and price class. You'll appreciate its stability 
and the ease with which it can be handled. You'll 
enjoy the extra speed that big plane features 
make possible. A Cruising Speed of 120 MPH 
is guaranteed. 

The Culver Cadet is a low wing monoplane with j 
retractable landing gear; slotted wings; beautiful, | 
spacious interior, sleek lines; a range of 600 
miles. You'll be proud to own a Culver Cadet, 
and you'll be able to own one because the price 
is only $2,395.00. 



DEALERS 

Desirable territories 
are still available. We 
will be glad to furnish 


Gulv&l AIRCRAFT CORPORATION 

PORT COLUMBUS, COLUMBUS, OHIO 


Be Sure they’re 
BLACK & DECKER 
Bench Grinders 

hearings. Your choice of four powerful Black & 
Decker model s-rt' junior, V, H. P.; 6' Heavy 
Duly. H H. P.; S' Model, X H. P. and (he big 
10° Grinder with 1 full H. P. motor. Phone your 


CULVER 

CADET 

IS EQUIPPED WITH 
FAFNIR BEARINGS 

ONE of the MANY details 
that make the Culver Cadet 
a perfectly constructed plane 
is the use of Fafnir Bearings 
for ease of control. 

: or bulletin No. 2 



PORTABLE ELECTRIC TOOLS 





SPECIAL STEELS 
for the AIRCRAFT INDUSTRY 



We are prepared to work with you on research 
and development of Stainless and Special Steels 
as applied to your specific problems. A letter 
stating your requirements will result in prompt 

TECHNICAL INFORMATION 
IS NOW AVAILABLE ON TOOL, STAINLESS, 
ELECTRICAL, CARBON AND 
SPECIAL ALLOY STEELS 


Write for "Certified Blue Sheets" giving com- 
plete physical properties and instructions for 
working and treatment on all types of Alle- 
gheny Stainless Steels and Tool Steels. 

Also ask for new reference book "Hand- 
book of Special Steels — Their Properties. 
Uses, Fabricators". Sent on request, without 
obligation. 


☆ 


Allegheny Ludlum Steel Corp. 

OLIVER BLDG., PITTSBURGH, PA. 


PREPARE NOW 

for Success in Aviation 
at STEWART TECH in New York 



School of Aeronautics 

STEWART TECHNICAL SCHOOL 

Dopt. 1310 253-5-7 West 64th St.. New York, N. Y. 

VISIT AVIATION EXHIBIT — N. Y. WORLD'S FAIR 




parts and sub-assemblies 
with this new, highly effi- 
cient, sand blasting equip- 
ment. 

• AIRCRAFT manufacturers are finding 
Ruemelin Sand Blast Cabinets a valuable 
aid in maintaining production schedules. 
They put sand-blasting operations on a 
faster, more efficient basis for cleaning 
parts after welding or annealing. Sand or 
steel abrasives used. Simple to operate. 
No skilled labor needed. Built for long, 
continuous trouble-free service. Widely 
used by U. S. Government air defense 
forces and private airports for maintenance 
work. Cabinet made in many sizes. 

Write for literature on our complete line of 
sand blast equipment, dust arresters, fume 
collectors and compressed air dryer systems. 
RUEMELIN MFG. CO.. 

3875 N. Palmer Street Milwaukee, Wii. 

Richter Bros., P.O. Bax 172, So. Peudene, Celif. 


RUEMELIN 



You’ll find the correct hacksaw blade for 
any metal cutting job in the Starrett line 
of S-Molybdenum, High Speed Steel 
and Tungsten Alloy hacksaw blades. The 
complete Starrett line includes hand 
frame and power machine hacksaw 
blades especially designed for cutting 
the shapes and kinds of metal so widely 
used in the aircraft industry. Pick the 
right blades for your jobs from the list 
in Starrett Catalog No. 26-V. If you 
haven’t a copy, write for one. 

THE L. S. STARRETT CO. 

Manufacturer! of Hacksaw, Unexcelled 
Steel Tape-Standard for Accuracy 

Dial Indicator, for Every Requirement 

ATHOL, MASSACHUSETTS. U. S. A. 











DESPATCH Has It 



FURNACES • OVENS • DRYERS • AIR HEATERS 


DESPATCH OVEN CO. 



What’s NEW in Flying? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc. — 


thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 


Mail Coupon Now . . 


AVIATION 

330 W. 42d St., Now York City 



No Money Needed 

Use the convenient coupon at left. 
No money needed now. We will 
bill you. But don't miss another val- 
uable issue of AVIATION. Make 
sure you receive it each month by 
filling out and mailing us the coupon 
at once— NOW. 
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AVIATION S MARKET PLACE 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


The Aviation Industry is Asking for 

Trained Men -luscombe school offers 

UNLIMITED opportunities or. open to trained 4 PRACTICAL COURSES TO 

a'5H-3£3sSl ! 35 l “'"' ‘ " 1 ““ 



SCHOOL OF AERONAUTICS 


months sheet metal course Make Your Selec- 


tion Today and 
Write for Com- 


^ 3 MONTHS 


TejZe^it 1 - Aeronautical Engineering ) 

DECREE IN YEARS 



AVIATION INSTITUTE of NEW YORK 


>f FRANK AMBROSE Inc. 





FLETCHER 
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INTERNATIONAL FLARE-SIGNAL DIVISION 


GEORGE KOCH SONS., EVANSVILLE. IND. 


HAVE YOU A PACIFIC COAST 
SALES PROBLEM? 




FREE PIPER CUB AIRPLANE FREE 

Learn How To Win An Airplane Absolutely Free 
Listen to "WINGS OF DESTINY" 

Each Friday Night On The NBC Red Network 


If there is anything you want— 

or something you don't want that other readers 
of this paper can supply— or use— advertise it in 

Aviation’s Market Place 

AVIATION "CLASSIFIED" 



STANDARD FOR 



EQUIPMENT 



FIRST CHOICE FOR 


Packard cable for all aircraft electrical 
needs is available from leading jobbers 
and aircraft suppliers everywhere. 



PACKARD ELECTRIC DIVISION 

GENERAL MOTORS CORPORATION 



FOR THE UNTRAINED MAN, 
IT’S ALWAYS 

ceiling 

zero"! 

Don’t make any mistake, 
the financial ceiling is tin- 
limited in the aviation in- 
dustry — but only for the 
trained man! For the jack- 
of-all-trades, the financial 
ceiling is never anything but 









INSTRUMENT CHOICE {w. 
SMALL-PLANE FLYING.. 


In any plane equipped with the minimum number of instruments 
required for airworthiness certification, each instrument must deliver 
maximum performance to ensure safe, efficient flight. 

Kollsman Instruments thus become the logical choice of small-plane 
owners and private pilots, because they function with unsurpassed 
precision and reliability. 

^ First among these instruments is the 


—about which Wolfgang Langewiesche, famous author-pilot who 
recently completed a flight across America for LIFE Magazine (LIFE, 
Sept. 16, 1940, Pages 60-71) has written us as follows: 

'The direction indicator especially turned out to be a marvelous instru- 
ment. Not only is it very steady but it is extremely easy to read. If you 
are on your heading, you know it; and if you are off your heading, you 
also know it, and without any mental effort you know on which side 
and by how much you are off ... I never knew until this trip just how 
accurate compass navigation can be." 

Detailed information will be sent on request. 
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The Fairchild K-7C Military Type Aerial Camera is spe- 
cifically designed for obtaining large-scale photographs 
from extremely high altitudes. 

It was essential that weight be reduced to a minimum. 
Consequently the framework of the removable roll film 
magazine of the K-7C is composed largely of magnesium 
metal (Mg) in the form of DOWMETAL* Magnesium Alloy 
castings. Also one large DOWMETAL Magnesium Alloy 
casting constitutes the central portion of the camera lens 

The designers thus eliminated ten pounds in weight— or a 
reduction of nearly 15 per cent in the total weight of the 

The remarkable lightness of magnesium metal, combined 
with exceptional toughness and durability, is one of the 
major reasons why DOWMETAL Magnesium Alloys arc so 
essential for airplane construction — and why they have so 
wide an acceptance in diversified industries. 

DOWMETAL is available in sand, die and permanent mold 
castings, forgings, sheet, strip, plate, bars, tubes, structural 
and special extruded shapes. Consultations invited. 



Illustrated, abot ', is lb' Fairchild Type K-7C camera coae 
THE DOW CHEMICAL COMPANY, MIDLAND. MICHIGAN 
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More than 20 years of 
dependable airline and 
military service 


S INCE the early days of the single-engined 
airplane and the first scheduled commercial 
transcontinental air mail route of more than 20 
years ago, to the present day type of large, long 
range, multi-engined aircraft that span the con- 
tinent in a matter of hours, Eclipse Aircraft 
Accessory Equipment has been universally ac- 
cepted as standard by commercial air lines and 
military services. 

Pioneers in the development of aircraft ac- 
cessory equipment, Eclipse Aviation has kept 
pace, step by step, with latest developments in 
aircraft construction and on numerous occasions 
has initiated and anticipated the needs of the 
industry far in advance of actual requirements. 

More than 20 years of dependable commer- 
cial and military service is ample justification 
of the statement that “It Pays to Fly Eclipse- 
Equipped. ” 
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Eclipse Aircraft Accessory Equipment'. Engine 
Starters • Solenoid Switches • Booster Coils • Con- 
trol Switches • Generator and Control Boxes • Radio 
Dynamotors • Supercharger Regulators • Electric 
Retracting Motors • Propeller Anti - leer Pumps 
• Mechanical De-Icer Equipment* Air Pumps* 
Air Valves • Oil Separators • Hydraulic Pumps 
• Ammunition Rounds Counters and Contactors • 
Synchroscope • Fuel Flowmeters • Seamless Flex- 
ible Metal Hose • Ordnance Equipment • Magne- 
sium, Aluminum and Non-Ferrous Sand Castings. 






